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(57) The present invention relates to compounds of the formula I, 
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in which R° ; R 1 ; R 2 ; R 3 ; R 4 ; R 5 ; R 6 ; R 7 ; Q; V, G and M have the meanings indicated in the claims. The compounds 
of the formula I are valuable pharmacologically active compounds. They exhibit a strong antithrombotic effect and are 
suitable, for example, for the therapy and prophylaxis of cardiovascular disorders like thromboembolic diseases or 
restenoses. They are reversible inhibitors of the blood clotting enzymes factor Xa (FXa) and/orfactor Vila (FVIIa), and 
can in general be applied in conditions in which an undesired activity of factor Xa and/or factor Vila is present or for 
the cure or prevention of which an inhibition of factor Xa and/or factor Vila is intended. The invention furthermore 
relates to processes for the preparation of compounds of the formula I, their use, in particular as active ingredients in 
pharmaceuticals, and pharmaceutical preparations comprising them 
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Description 

[0001] The present invention relates to compounds of the formula I, 



o 
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and clot dissolution. The complex interactions between i *^ fc £2S£L M P any signifiC ant disease states are 
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[0006] Thus, the present invention relates to compounds of the formula I, 
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1. a monocyclic or bicyclic 6- to 1 4-membered aryl. wherein aryl is mono-, di- or trisubstituted in- 
dependently of one another by R 8 , 

2. a monocyclic or bicyclic 5- to 1 4-membered heteroaryl out of the group pyrimidinyl, indolyt, iso- 
indolyl, indazoiyl, phthalazinyl, quinolyl, isoquinolyl, benzothiophen, quinazolinyl and phenylpyridyl, 
wherein said heteroaryl is unsubstituted or mono-, di- or trisubstituted independently of one another 
by R 8 , or 

3. a monocyclic or bicyclic 5- to 1 4-membered heteroaryl, containing one, two, three or four heter- 
oatoms chosen from nitrogen, sulfur or oxygen, wherein said heteroaryl is unsubstituted or mono-, 
di- or trisubstituted independently of one another by R 8 , and which is additionally substituted by a 
monocyclic or bicyclic 5- to 1 4-membered heteroaryl, containing one, two, three orfour heteroatoms 
chosen from nitrogen, sulfur or oxygen, wherein heteroaryl is unsubstituted or mono-, di- or trisub- 
stituted independently of one another by R B , 

1 . halogen, 

2. -N0 2 , 

3. -CN, 

4. -C(0)-NH 2 , 

5. -OH, 

6. -NH 2l 

7. a monocyclic or bicyclic 5- to 1 4-membered aryl, wherein aryl is mono-, di- or trisubstituted in- 
dependently of one another by halogen or -0-(C.|-C 8 )-alkyl, 

8. -(C,-C 8 )-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of one 
another by halogen, NH 2 , -OH or a methoxy residue, or 

9. -0-(C,-C 8 )-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of 
one another by halogen, NH 2 , -OH or a methoxy residue, 

provided that R 8 is at least one halogen, -C(0)-NH 2 or-0-(C|-C 8 )-alkyl residue, if R° is a monocyclic 
or bicyclic 6- to 1 4-membered aryl, 

is a direct bond, -C(O)-; -C(0)-NR 10 -, -NR 10 -C(O)-, -S0 2 -, -(C r C 6 )-aIkylen, wherein alkylen is un- 
substituted or mono-, di- or trisubstituted independently of one another by halogen, -NH 2 or -OH; 
or-(C 3 -C 6 )-cycloalkylen, wherein cycloalkylen is unsubstituted or mono-, di- or trisubstituted inde- 
pendently of one another by halogen, -NH 2 or -OH; 

hydrogen atom or -(C 1 -C 4 )-alkyl, 

a direct bond or -(C^CJ-aJkylen, or 

together with the nitrogen atom and V to which they are bonded form a 5- to 7- membered cyclic 
group, containing up to 1, 2, 3 or 4 heteroatoms chosen from nitrogen, sulfur or oxygen, wherein 
said cyclic group is unsubstituted or mono-, di- or trisubstituted independently of one another by R 1 *, 

halogen, -OH, =0, -(C^J-alkyl, -(C r C 4 )-alkoxy, -NO s> -C(0)-OH, -CN, -NH 2 , -C(0)-0-(C r C 4 )- 
alkyl, -(C r C Q )-alkylsulfonyl, -S0 2 , -C(0)-NH-(C r C 8 )-alkyl, -C(0)-N-[(C r C 8 )-alkyl] 2 , -NR 10 -C(O) 
-NH-(C 1 -C 8 )-alkyl, -C(0)-NH 2> -SR™, or-NR 1 °-C(0)-NH-[(C r C 8 )-alky!] 2l 
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wherein R 10 is hydrogen atom or -(C r C 4 )-alkyl, 
1 a3-to7-memberedcyclicresidue,containingupto^^ 

suKur or oxygen, wherein said cyciic residue is unsubstttuted or mono-, di- or tnsubstrtuted .nde- 
^4^ 

rllZS bi^c 5-to 1 4-membered heteroaryi, wherein said heteroary, is unsubstituted 
or mono-, di- or trisubstituted independently of one another by R , 

a direct bond, -W m -NR^^ 

nfC L,v. .(ChW -C(O)-NR 10 -(CH 2 ) n -, -(CH 2 )-S0 2 -(CH 2 ) n -. -(CH 2 ) m -NR™-C(0) Nrt l^"2to i ■ 

, 5 -(CHj m -NR«-C(0)-0-(CH 2 ) n -. 

n and m are are independently of one another identical or different and are the integers zero, 1 . 2, 3. 4. 5 or 6. 

R io is hydrogen atom or -(C 1 -C 4 )-alkyi, ^ 

20 

M iS 2. "( Wa^twherein alky, is unsubstituted or mono-, di- or tnsubstrtuted independent* of one 

another by R 14 , 
3. -C(0)-NR 11 R 12 , 

5. ^iTryl,' wherein aryl is unsubstituted or mono-, di- or trisubstituted independently of one 
r ( cTcH) R ^roaryl, wherein heteroaryi unsubstituted or mono-, di- ortrisubstituted independ- 
T7o^^Z^L said cyoloalkyl is unsubs«uted or mono-, di- or trisubstituted inde- 

Tal^^ 

suffur or oxygen, wherein said cyclic residue is unsubstituted or mono-, di- or tnsubstrtuted ,nde- 
pendently of one another by R", wherein Ri* is defmed above, 

RH and R12 are independently of one another identical or different and are 

2. 7ct-C 6 )XTwherein alley! is unsubstituted or mono-, di- or trisubstituted independently of one 

3 n -(£ e -cT 4 ) R ar;HC 1 -C 4 )-alkyl-, wherein alkyl and aryl independentiy from one another are unsub- 
«titiited or mono-, di- or trisubstituted by R 13 , 

Tts-cT^-, wnerein aryl is unsubstftuted or mono-, di- ortrisubstituted mdependent* of one 
r ( cTcH) R heieroaryl. wherein heteroaryi is unsubstituted or mono-, di-ortrisubstrtuted independ- 

are unsubstituted or mono-, di- ortrisubstituted by R 13 , 

toqetherwith the nitrogen atomto which they are bonded form a saturated 5- to 7 " memb ^°"°; 
Sc heJrocyclic ring which in addition to the nitrogen atom can conta.n one or two ident » or 
dieren SSeroatoms chosen from oxygen, sulfur and nitrogen; wherein sa,c heterocychc nng 
Tunsubstituted or mono-, di- or trisubstituted independently of one another by R« 

halogen, -N0 2 . -CN, -OH. -(C^-alkyl. -(C 1 -C 8 )-alkyloxy, -CF 3 , -C(0)-NH 2 or -NH 2 , and 
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to three times by halogen, phenyloxy-, phenyl-(C 1 -C 4 )-alkoxy- I -OH, -N0 2 , -NR 11 R 12 -NR 10 -SO 2 -R 10 , -S-R 10 , -SO n - 

wherein n is 1 or 2, -SOg-NR^R^ -CN or-CO-R 10 , 
wherein R 10 , R 11 and R 12 are as defined above 

[0007] in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically tolerable salts. 
5 [0008] The present invention also relates to the compounds of the formula I, wherein 

R° is 1 . phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted independently of one another 

by R 8 , 

2. a bicyclic 5- to 14-membered heteroaryl selected out of the group indolyl, isoindolyl, benzofuranyl, 
10 benzothiophenyl, 1 ,3-benzodioxolyl, indazolyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolinyl, 

isoquinolinyl, chromanyl, isochromanyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, pyridoirnida- 
zolyl, pyridopyridinyl, pyridopyrimidinyl, purinyl and pteridinyl, 

wherein said heteroaryl is unsubstituted or mono-, di-ortrisubstituted independently of one another by R 8 , 
and in addition is substituted by a residue selected out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
15 pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, ox- 

azolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, tetrazolyl, pyridazinyl and pyrazinyl, 
wherein said residue is unsubstituted or mono-, di- or trisubstituted independently of one another by R 8 

3. a monocyclic 5- to 14-membered heteroaryl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, ox- 

20 azolyl, isoxazolyl, thiazolyl, isothiazolyl, tetrazolyl, pyridazinyl and pyrazinyl, 

wherein said heteroaryl is unsubstituted or mono-, di-ortrisubstltuted independently of one another by R 8 , 
and in addition is substituted by a residue selected out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, ox- 
azolyl, isoxazolyl, thiazolyl, isothiazolyl, tetrazolyl, pyridazinyl and pyrazinyl, wherein said residue is un- 

25 substituted or mono-, di- or trisubstituted independently of one another by R 8 

R 8 is 1 . halogen, such as F, CI, Br or J, 

2. -C(0)-NH 2 , 

3. -(C-i-C^-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of one an- 
30 other by halogen, -OH or a methoxy residue, or 

4. -0-(C|-C4) -alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of one 
another by halogen or a methoxy residue, 

provided that R 8 is at least one halogen, -C(0)-NH 2 or -0-(C 1 -C 8 )-alkyl residue, if R° is a monocyclic or 
35 bicyclic 6- to 14-membered aryl, 

Q is a direct bond, -C(O)-; -S0 2 - or -(C r C 6 )-aIkylen, 

R 1 is hydrogen atom or-(C 1 -C 2 )-alkyI, 

40 

R 2 is a direct bond or -(C 1 -C 2 )-alkylen, or 

R 1 and R 2 together with the nitrogen atom and V to which they are bonded form a 5- to 7- membered cyclic group 
out of the group piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1 ,2,3-triazine, 
45 1,2,4-triazine, 1 ,3,5-triazine, 1 ,2,3-triazole, 1 ,2,4-triazole, tetrazine, tetrazole, 1 ,2-diazepine, 1,3-di- 

azepine, 1 ,4-diazepine, azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, mor- 
pholine, thiazole, isothiazole, thiadiazole orthiomorpholine, 

wherein said cyclic group is unsubstituted or mono-, di- or trisubstituted independently of one another 
byR 14 , 

50 

R1 4 is halogen, -(C r C 4 )-alkyl or -NH 2 , 

V is 1 . a 3- to 7-membered cyclic residue out of the group containing compounds which are derived from 

aziridine, azirine, azetidine, pyrrole, pyrrolidine, imidazole, pyrazole, 1,2,3-triazole, 1 ,2,4-triazole, tetra- 
55 20 |e, pyridine, pyrimidine, pyrazine, 1 ,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, tetrazine, tetrazole, 

azepine, diazirine, 1 ,2-diazepine, 1 ,3-diazepine, 1 ,4-diazepine, pyridazine, piperidine, piperazine, pyr- 
rolidinone, ketopiperazine, 

furan, pyran, dioxole, oxazole, isoxazole, 2-isoxazoline, isoxazolidine, morpholine, oxirane, oxaziridine, 
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1 ^-riioxolene 1 2-oxazine, 1,3-oxazine, 1,4-oxazine, oxaziridine, 

£S£T££Z. thietan, thiazo.e, isothiazo.e, isothiazoline, isothiazo.ld.ne, I^M^ th,- 

opyran, 1 2-thlazine, 1 ,3-thiazole, 1 ,3-thiazine, I.A-thiazine.thiadBz.neorth.omo.pholme 

S said cyclic residue is unsubstituted or mono-, di- or trisubstituted mdependently of one another 



2. pnenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted independently ot one another 
3 y a R b?cycic5-to14-memb^ 

said heteroaryl is unsubstituted or mono-, di- or trisubstituted independently of one another by R«, 
G is a direct bond, -(CH 2 ) m -, or -(CH 2 ) m -NR 10 -, 

m is the integers zero, 1 , 2, 3 or 4, 

Rio i S hydrogen atom or -(C^C^-alkyl, 

M iS iS 2 " W^-oary,, wherein heteroaryl is a residue out of the group which can be derived f rom pip- 
eridine p perazine pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1 ,2,3-triazme, 1 ,2,4-tnaz.ne U ,3,5-tn- 
Sr'l 2 3-Se^, 2 , 4 :tSLole, tetrazine, tetrazole, 1 ,2-diazepine, 1 ,3-diazepine, ,4-diazepme, 
Spine k2op?eriine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, th.azole, ,soth,a- 
S 5£S, thiadiazole or thiomorpholine, wherein said heteroaryl is unsubstituted or mono-, 
di- or trisubstituted independently of one another by R u , 

3. °C "c 6 )-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted mdependently of one an- 
other by R 14 , or 

4. (C 3 -C 6 )-cycloalkyl, 

R 3 R 4 R5 R6 and R 7 ar6 independent of one another are identical or different and are hydrogen atom F CI, Br, 
J, ^) -IM. -CF 3 "(d clsU pheny.-(C 1 -C 4 )-a,KOxy-, -NQ 2 or -SO n -Ri<>, wherein n is 1 or 2, and R 10 ,s as 

JUS isomeric forms and mixtures thereof in any ratio, and its physiologically tolerable sate. 
[0009] The present invention also relates to the compounds of the formula I, where.n 

R0 is 1 . phenyl, wherein phenyl is unsubstituted or mono- or disubstltuted independently of 

71 monocyclic 5- 'to 14-membered heteroaryl out of the group thienyl, thiadiazolyl, iso- 
xazolyl and thiazolyl, wherein said heteroaryl is substituted by a residue selected out of 
the group thienyl, 2-thienyl and 3-thienyl, 

wherein said residue is unsubstituted or mono- or disubstituted independent of one 
another by R 8 , 

R8 i s F, CI, Br, methoxyl, -C(0)-NH 2 or -0-CF 3 , 

Q is a direct bond, -C(O)-; -SO z -, methylene or ethylene, 

R 1 | S hydrogen atom, 

r2 js a direct bond or methylen, or 

R i and R2 togetherwiththenitrogenatomandVtowhichtheyarebondedformaS-tor-membered 
cyclic group out of the group piperidine and piperazme, 

R 14 js halogen, methyl, ethyl or -NH 2 , 

! a re sidue out of the group containing compounds which is derived from isoquinol, qui- 
nol, quinazoline. piperidine, tetrahydropyran, piperazine and isoxazole, 
wherein said cyclic residue is unsubstituted or mono- or disubstituted mdependently of 
one another by R u , or 
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2. phenyl, wherein phenyl is unsubstituted or mono- or disubstituted independently of 
one another by R 14 } or 

G is a direct bond, -(CH 2 ) m -, or -(CH 2 ) m -NR 10 -, 

5 

m is the integers zero, 1 or 2, 

Rio is hydrogen atom or -(C r C 4 )-alkyl, 

10 M is a hydrogen atom, (Cg-C^) -alkyl, pyrrolidinyl, tetrahydropyranyl, piperidinyl, pyridinyl or 

(C 3 -C 6 )-cylohexy!, 

R 3 , R 4 , R 5 , R 6 and R 7 are independent of one another are identical or different and are hydrogen atom, CI, F, Br, 

methyl, ethyl, -0-CF 3 , -NH-C(0)-C(CH 3 ) 3 , methoxyl, phenyl, -0-CH 2 -phenyl, -CN, -N0 2 
15 or-SO r CH 3 , 

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically tolerable salts. 
[0010] The present invention also relates to the compounds of the formula I, which are 

1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-nitro-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)- 
20 amide, 

1 -[5-(5-Chloro-thiophen-2-yI)-isoxazol-3-ylmethyl]-7-nitro-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)- 
arnide, 

1- [5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-7-methyl-1H-indo)e-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- 
amide, 

25 l-f5-(5-Chloro-thiophen-2-yl)-isoxazo!-3-ylmethyI]-5,7-din itro-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- 
amide, 

1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5,7-difluoro-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin- 
4-yl)-amide, 

3-chloro-1-[5-(5-chloro4hiophen-2-yI)-isoxazol-3-ylmethyl]-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- 
30 amide, 

3-bromo-1 -t5-(5-chloro-thiophen-2-yI)-isoxazol-3-ylmethyl]- 1 H-indoie-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)- 
amide, 

3-fluoro-1 -[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyI]-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-yI)- 
amide, 

■35 1-[5-(5-chloro-th iophen-2-yl)-isoxazol-3-ylmethyl]-3-cyano-1 H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yI)- 
amide or 

1 -f5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3-cyano-7-methyl-1 H-indole-2-carboxylic acid (1 -isopropyl-piperid- 
in-4-yl)-amide. 

[0011] In general, the meaning of any group, residue, heteroatom, number etc. which can occur more than once in 
40 the compounds of the formula I, is independent of the meaning of this group, residue, heteroatom, number etc. in any 
other occurrence. All groups, residues, heteroatoms, numbers etc. which can occur more than once in the compounds 
of the formula I can be identical or different. 

[0012] As used herein, the term alkyl is to be understood in the broadest sense to mean hydrocarbon residues which 
can be linear, i. e. straight-chain, or branched and which can be acyclic or cyclic residues or comprise any combination 

4 5 of acyclic and cyclic subuntts. Further, the term alkyl as used herein expressly includes saturated groups as well as 
unsaturated groups which latter groups contain one or more, for example one, two or three, double bonds and/or triple 
bonds, provided that the double bonds are not located within a cyclic alkyl group in such a manner that an aromatic 
system results. All these statements also apply if an alkyl group occurs as a substituent on another residue, for example 
in an alkyloxy residue, an alkyloxycarbonyl residue or an arylalkyl residue. Examples of alkyl residues containing 1 , 2, 

50 3, 4, 5, 6, 7 or Scarbon atoms are methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl or octyl, the n-isomers of all these 
residues, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyI, 2-methylpentyl, 3-methylpentyl, 
isohexyl, sec-butyl, tBu, tert-pentyl, sec-butyl, tert-butyl ortert-pentyl. 

[0013] Unsaturated alkyl residues are, for example, alkenyl residues such as vinyl, 1-propenyI, 2-propenyl (= allyl), 

2- butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1 ,3-pentadienyl, or alkynyl residues such 
55 as ethynyl, 1-propynyI, 2-propynyI (= propargyl) or 2-butynyl. Alkyl residues can also be unsaturated when they are 

substituted. 

[0014] Examples of cyclic alkyl residues are cycloalkyl residues containing 3, 4, 5 or 6 ring carbon atoms like cyclo- 
propyl, cyclobutyl, cyclopentyl or cyciohexyl, which can also be substituted and/or unsaturated. Unsaturated cyclic 
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alky! groups and unsaturated cycloalkyl groups like, for example, cyo.opentenyl or cyc.ohexenyl can be bonded via 
has to contain at least two carbon atoms. I nus, a group uiw ^ 8 / j -c^-alkenvl or 

^^^^^^^^^"■^^'"^■'^■'^ 

M, pip. WM. W™""°™. ^f.^.^ oltoe toxa zo.dte, mo,pho«np, dH <n*Uta. 1 ,3-i»xote»d, 
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pyridinyl residue can be pyridin-2-yl, pyridin-3-yl or pyridin-4-yI, a piperidiny! residue can be piperidin-1 -yl (= piperidino), 
piperidin-2-yl, piperidin-3-y! or piperidin-4-yl. Furyl can be2-furyl or3-furyl, thieny! can be2-thienyl or3-thienyl, imida- 
zolyl can be imidazol-1 -yl, imidazol-2-yl, imidazol-4-yl or imidazol-5-yl, 1 ,3-oxazoiyl can be 1 ,3-oxazol-2-yl, 1 ,3-oxazol- 
4-yl or 1 ,3-oxazol-5-yl, 1 ,3-thiazoiyi can be 1 r 3-thiazo!-2-yl, 1 ,3-thiazol-4-yl or 1 ,3-thiazol-5-yl, pyrimidinyl can be pyri- 

5 midin-2-yl, pyrimidin-4-yl (= 6-pyrimidinyl) or 5-pyrimidinyl, piperazinyi can be piperazin-1-yl (= piperazin-4-yl = piper- 
azino) or piperazin-2-yl. Indolyl can be indoi-1-yl, indoi-2-yl, indol-3-yi, indo!-4-yl, indol-5-yl, indol-6-yl or indoi-7-yl. 
Similarly benzimidazoiyl, benzoxazoiyl and benzothiazol residues can be bonded via the 2-position and via any of the 
positions 4, 5, 6, and 7. Quinolinyl can be quinolin-2-yl, quinolin-3-yI, quinolin-4-yl, quinolin-5-yl, quinolin-6-yl, quinoiin- 
7-yl or quinolin-8-yl, isoqinolinyl can be isoquinol-1-yl, isoquinolin-3-yl, isoquinolin-4-yl, isoquinolin-5-yl, isoquinolin- 

10 6-yl, isoquinolin-7-yl or isoquinolin-8-yl. In addition to being bonded via any of the positions indicated for quinolinyl and 
isoquinolinyi, 1,2,3,4-tetrahydroquinolinyl and 1 ,2,3,4-tetrahydroisoquinolinyi can also be bonded via the nitrogen at- 
oms in 1 -position and 2-position, respectively. 

Unless stated otherwise, and irrespective of any specific substituents bonded to the 4-1 5 membered mono- or polycyclic 
group or any other heterocyclic groups which are indicated in the definition of the compounds of the formula i, the 4-15 

15 membered mono- or polycyclic group can be unsubstituted or substituted on ring carbon atoms with one or more, for 
example one, two, three, four or five, identical or different substituents like (C r C e )-alkyl, in particular (C,-C 4 )-alkyl, 
(C r C 8 )-alkyloxy, in particular (C 1 -C 4 )-alkyloxy, (C r C 4 )-alkylthio, halogen, nitro, amino, ((C 1 -C 4 )-alkyl)carbonylamino 
like acetylamino, trifluoromethy!, trifluoromethoxy, hydroxy, oxo, hydroxy-(C 1 -C 4 )-alkyl such as, for example, hy- 
droxymethyl or 1- hydroxy ethyl or 2-hydroxyethyl, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano, aminosulfonyl, 

20 methylsulfonyl, hydroxycarbonyl, aminocarbonyl, (C r C 4 )-alkyloxycarbonyl, optionally substituted phenyl, optionally 
substituted phenoxy, benzyl optionally substituted in the phenyl group, benzyloxy optionally substituted in the phenyl 
group, etc. The substituents can be present in any desired position provided that a stable molecule results. Of course 
an oxo group cannot be present in an aromatic ring. Each suitable ring nitrogen atom in the 4-1 5 membered mono- or 
polycyclic group can independently of each other be unsubstituted, i. e. carry a hydrogen atom, or can be substituted, 

25 l e. carry a substituent like (C r C 8 )-alkyi, for example (C r C 4 )-alkyl such as methyl or ethyl, optionally substituted 
phenyl, phenyl-(C r C 4 )-alkyl, for example benzyl, optionally substituted in the phenyl group, hydroxy-(C 2 -C 4 )-alkyl such 
as, for example 2-hydroxyethyl, acetyl or another acyl group, methylsulfonyl or another sulfonyl group, aminocarbonyl, 
(C r C 4 )-alkyloxycarbonyl t etc. In general, in the compounds of the formula I nitrogen heterocycles can also be present 
as N-oxides or as quaternary salts. Ring sulfur atoms can be oxidized to the sulfoxide or to the sulfone. Thus, for 

30 example a tetrahydrothienyl residue may be present as S,S-dioxotetrahydro-thienyI residue orathiomorpholinyl residue 
likethiomorpholin-4-yI may be present as 1-oxo-thiomorpholin-4-yl or 1 ,1-dioxo-thiomorpholin-4-yl. A substituted 4-15 
membered mono- or polycyclic group that can be present in a specific position of the compounds of formula I can 
independently of other groups be substituted by substituents selected from any desired subgroup of the substituents 
listed before and/or in the definition of that group. 

35 [0024] The 3-7 membered monocyclic group may be bonded via any ring carbon atom, and in the case of nitrogen 
heterocycles via any suitable ring nitrogen atom. Thus, for example, a pyrrolyl residue can be 1-pyrrolyl, 2-pyrrolyl or 
3-pyrrolyl, apyrrolidinyl residue can be pyrrolidin-1 -yl (= pyrrolidino), pyrrolidin-2-yl or pyrrolidin-3-yl, a pyridinyl residue 
can be pyridin-2-yi, pyridin-3-yl or pyridin-4-yl, a piperidinyl residue can be piperidin-1 -yl (= piperidino), piperidin-2-yl, 
piperidin-3-yl or piperidin-4-yl. Furyl can be 2-f uryl or 3-furyl, thienyl can be 2-thienyl or 3-thienyl, imidazolyl can be 

40 imidazol-1 -yl, imidazol-2-yl, imidazol-4-yl or imidazol-5-yl, 1,3-oxazolyI can be 1 ,3-oxazol-2-yl, 1 ,3-oxazol-4-yl or 
1 ,3-oxazol-5-yl, 1 ,3-thiazolyl can be 1 .S-thiazol^-yl, 1 ,3-thiazol-4-yl or 1,3-thiazol-5-yl, pyrimidinyl can be pyrimidin- 
2-yl, pyrimidin-4-yi (= 6-pyrimidinyI) or 5-pyrimidinyl, piperazinyi can be piperazin-1-yl (= piperazin-4-yl = piperazino) 
or piperazin-2-yl. Unless stated otherwise, and irrespective of any specific substituents bonded to the 3-7 membered 
monocyclic group or any other heterocyclic groups which are indicated in the definition of the compounds of the formula 

45 \ } can be unsubstituted or substituted on ring carbon atoms with one or more, for example one, two, three, four or five, 
identical or different substituents like (C r C 8 )-alkyl, in particular (C r C 4 )-alkyl, (C 1 -C B )-alkyloxy, in particular (C,-C 4 )- 
alkyloxy, (C r C 4 )-alkylthio, halogen, nitro, amino, ((C^C^-alkyOcarbonylamino like acetylamino, trifluoromethyl, trif- 
luoromethoxy, hydroxy, oxo, hydroxy-(C r C 4 )-alkyl such as, for example, hydroxymethyl or 1 -hydroxyethyl or 2-hydrox- 
yethyl, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano, aminosulfonyl, methylsulfonyl, hydroxycarbonyl, amino- 

so carbonyl,(C r C 4 )-alkyloxycarbony!, optionally substituted phenyl, optionally substituted phenoxy, benzyl optionally sub- 
stituted in the phenyl group, benzyloxy optionally substituted in the phenyl group, etc. The substituents can be present 
in any desired position provided that a stable molecule results. Of course an oxo group cannot be present in an aromatic 
ring. Each suitable ring nitrogen atom in the 3-7 membered monocyclic group can independently of each other be 
unsubstituted, i. e. carry a hydrogen atom, or can be substituted, i. e. carry a substituent like (Cj-C^-alkyl, for example 

55 (C r C 4 )-alkyl such as methyl or ethyl, optionally substituted phenyl, phenyl- (C 1 -C 4 )-alkyl l for example benzyl, optionally 
substituted in the phenyl group, hydroxy-(C 2 -C 4 )-alkyl such as, for example 2-hydroxyethyl, acetyl or another acyl 
group, methylsulfonyl or another sulfonyl group, aminocarbonyl, (C 1 -C 4 )-alkyloxycarbonyl, etc. In general, in the com- 
pounds of the formula I nitrogen heterocycles can also be present as N-oxides or as quaternary salts. Ring sulfur atoms 
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can be oxidized to the sulfoxide orto the sulfone. Thus, for example a tetrahydrothienyl residue may be present; as S 

SdioxotelranWro^ienyl residue or a thiomorpholinyl residue like thiomorpholin-4-yl may be present as 1 

p 1 1 droxltniomorpholln^-y.. A substttuted 3-7 membered monocyc.ic W M -n 

specific position of the compounds of formula I can independently of other 9™P* be * ub f 36 

Cm from anv desired subgroup of the substituents listed before and/or in the definition of that group 

M bromine or iodine, preferably fluorine, chlorine or bromine, partly preferably 

££° oSJ active carbon atoms present in the compounds of the formu.a I can independently of each other 
KLonfgSo^orSconfiguration.Thecom P ounds of the to m«lalo m b.p«^lntl»tonnrf(^.nM^ 
™TSome re or in the form of mixtures of enantiomers and/or diastereomers, for exampte , si i the form of 
rllm^pr-rhe oresent invention relates to pure enantiomers and mixtures of enant.omers as well as to pure (tester- 

o rrfand^Xro dTasterTomti. The'invention comprises mixtu.s of two or of more than two ^reoisomers 
of tteTonmui™! and it comprises all ratios of the stereoisomers in the mixtures. In case the compounds of the formula 

cTn beSent a E IsoZs orZ isomers (orcis Vomers ortrans isomers) the invention relates both topure EHr» 
Impure Z isomers and to BZ mixtures in a.l ratios. The invention aiso comprises all tautomenc forms of thecompounds 

mm ° Tastereomers including E/Z isomers, can be separated into the individual isomers, for example, by chroma- 
oaShv Smates Sn be separated into the two enantiomers by customary methods, for example by chroma- 
tography. Ra^mates ; can oe p Cfyst allization of diastereomeric salts obtained w.th optical* 
SI KffiSS Snpin* of the formuia , can also be obtained by employing ster- 

groups, for example a also salts with physiologically tolerable qua- 

sodium and acid addition saKs with ammonia 

S£EEK such as methylamine, dimethylamine, trimethylamine, ethy. amine tri- 
and P h y s,olo 9' c ^* 0 '™ So hvdmxve hyhamine. Basic groups contained in the compounds of the formula I, 

£ ^ - add « S ' f ° r eXamP ' e ^ in0r9 T T cid-fand 

hydmchToric S hydrobromic acid, sulfuric acid, nitric acid or phosphoric acid, or with organic carboxylic acids and 
nyarocnionc aciu, ny d d succlnlc ac ,d, ma ionic 

sulfonic acids s jf acid or p-to,uenesulfonic acid. Compounds 

^^S^SSTc^^ w - d - acidi ° aroup - for examp,e a guanidin : 

of the formula I whicn smuirane y (be taines) which are likewise included in the present invention. 

B 1 ^ S ^'ZZSSZ^Z be obtained by customary methods known to those skil.ed in the art, 
o?fxamp.f by coining a compound of the formula I with an inorganic or organic acid or base ,n a so ven tor d.s- 
—TE from other sate by cation exchange or anion exchange. The present invention also includes all salts of the 
persant, or ^J^^^T^^ J |ow physi ologically tolerability, are not directly suitable for use in phar- 

[0030] I ne "Wf™ physiologically tolerable derivatives, as well as active metabolites of the com- 

nnunds 9 of ESS u ^^^n^S-h particular to prodrugs and protected forms of the compounds of the 
Cufa fwtci cTbe converted Zo compounds of the formula I under physiologica. conditions. Suitable prodrugs 
formula I wh.ch can be ^onvertec , iruc H derivatives of the compounds of the formula I having 

for the compounds of the formula \ \ e. etamkawy ™™ iM bioavailability or duration of 

»*■ ITffi ?m ?» o ™ ffilKSScSSi' « (.«; «3 which « * loomed h„* by 
Zt^ ?prX - .rl^lCle o"ne ofU hyoro^n a.omo on n.rog.n *™ h «h groups are 
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of hydrogen. 



[0031] Especially preferred compounds of the formula I are those wherein two or more residues are defined as 
indicated before tor preferred compounds of the formula I, or residues can have one or some of the specific denotations 
of the residues given in their general definitions or in the definitions of preferred compounds before. All possible com- 
5 binations of definitions given for preferred definitions and of specific denotations of residues explicitly are a subject of 
the present invention. 

[0032] Also with respect to all preferred compounds of the formula I all their stereoisomeric forms and mixtures 
thereof in any ratio and their physiologically acceptable salts explicitly are a subject of the present invention, as well 
as are their prodrugs. Similarly, also in all preferred compounds of the formula I all residues that are present more than 

to one time in the molecule are independent of each other and can be identical or different. 

[0033] The compounds of the formula I can be prepared by utilizing procedures and techniques, which per se are 
well known and appreciated by one of ordinary skill in the art. Starting materials or building blocks for use in the general 
synthetic procedures that can be applied in the preparation of the compounds of formula I are readily available to one 
of ordinary skill in the art. In many cases they are commercially available or have been described in the literature. 

15 Otherwise they can be prepared from readily available precursor compounds analogously to procedures described in 
the literature, or by procedures or analogously to procedures described in this application. 

[0034] In general, compounds of the formula I can be prepared, for example in the course of a convergent synthesis, 
by linking two or more fragments which can be derived retrosynthetically from the formula I. More specifically, suitably 
substituted starting indole derivatives are employed as building blocks in the preparation of the compounds of formula 

20 |. if not commercially available, such Indole derivatives can be prepared according to the well-known standard proce- 
dures for the formation of the indole ring system such as, for example, the Fischer indole synthesis, the Madelung 
indole synthesis, the indole synthesis starting from N-chloroanilines and p-ketosulfides described by Gassman et al M 
the Bischler indole synthesis, the Reissert indole synthesis, or the Nenitzescu indole synthesis. By choosing suitable 
precursor molecules, these Indole syntheses allow the introduction of a variety of substituents into the various positions 

25 of the indole system which can then be chemically modified in order to finally arrive at the molecule of the formula I 
having the desired substituent pattern. As one of the comprehensive reviews in which numerous details and literature 
references on the chemistry of indoles and on synthetic procedures for their preparation can be found, W. J. Houlihan 
(ed.), "Indoles, Part One", volume 25, 1972, out of the series "The Chemistry of Heterocyclic Compounds", A. Weiss- 
berger and E. C. Taylor (ed.), John Wiley & Sons, is referred to. 

30 [0035] Examples of the many commercially available indole derivatives that are suitable as starting materials for the 
preparation of the compounds of formula I, are the following (the acids listed are commercially available as the free 
acids themselves and/or as the methyl or ethyl esters): indole-2-carboxyiic acid, indole-3-carboxylic acid, indole-3-ace- 
tic acid, 3-(3-indolyl)-propionic acid, indole-2,3-dicarboxylic acid, 3-ethoxycarbonylmethyl-indole-2-carboxylic acid, 
3-methyl-indoie-2-carboxylic acid, 5-fluoroindole-2-carboxylic acid, 5-ch!oro-indole-2-carboxylic acid, 5-bromo-indole- 

35 2-carboxylicacid, 5-methoxy-indole-2-carboxylicacid, 5-hydroxy-indole-2-carboxylicacid, 5,6-dimethoxy-indole-2-car- 
boxylic acid, 4-benzyloxy-indole-2-carboxylic acid, 5-benzyloxy-indole-2-carboxylic acid, 6-benzyloxy-5-rnethoxy-in- 
dole-2-carboxylic acid, 5-methyl-indole-2-carboxylic acid, 5-ethyiindole-2-carboxylic acid, 7-methyl-indole-2-carboxylic 
acid, 4-methoxy-indole-2-carboxylic acid, 6-methoxy-indole-2-carboxylic acid, 4 J 6-dimethoxy-indole-2-carboxylic acid, 
4,6-dichloro-indole-2-carboxylicacid, 5-nitro-indole-2-carboxylic acid, 5-methylsulfonyI-indole-2-carboxylic acid, 7-ni- 

40 tro-indole-2-carboxylic acid, 7-tert-butylcarbonylamino-indole-2-carboxylic acid, 7-(3-trif!uoro-methylbenzoylamino)- 
indole-2-carboxylic acid, 7-(4-methoxyphenyisulfonylamino)-indole-2-carboxylic acid, 5-bromo-3-methyl-indole-2-car- 
boxyiic acid, 3-(2-carboxyethyl)-6-chloroindole-2-carboxylic acid. 

[0036] If starting indole derivatives are to be synthesized this can be done, for example, according to the well known 
indole syntheses mentioned above. In the following they are explained briefly, however, they are standard procedures 
45 comprehensively discussed in the literature, and are well known to one skilled in the art. 

[0037] The Fischer indole synthesis comprises the acid cyclization of phenylhydrazones, for example of the general 
formula 2, 



which can be obtained by various methods and in which R 30 , R 31 and R 32 and n can have a wide variety of denotations. 
Besides hydrogen and alkyl, R 31 and R 32 can especially denote ester groups or methyl or ethyl groups or 2,2,2- trif- 
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(,990) 2944: N.M. amy « A, J. *» Ch«a»» ^l^.J^na* J. Amcr. on see. 78 (1 957) 1746; 
of, for example of the general formula 3, 
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Rodriguez, C. Koradin, W. Dohle. P. Knochel, Angew. Chem. 112 (2000) 2607. 
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indicated below: 
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[0040] According 



to the Bischler indole synthesis a-anilinoketones, for example of the general formula 10, 
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5 




10 can be cyclized to indole derivatives. 

[0041] The Nenitzescu indole synthesis provides a valuable route to indole-3-carboxyiic acid derivatives carrying a 
hydroxy group in the 5-position. It comprises the reaction of a para-benzoquinone with a ji-aminocrotonate, for example 
of the compounds of the formulae 1 1 and 12. 

15 



20 




11 12 

25 

[0042] A further route to specifically substituted indole derivatives proceeds via 2,3-dihydroindoles (indolines) which 
can be easily obtained by reduction of indoles, for example by hydrogenation, or by cyclization of suitable phenylethyl- 
amine derivatives. Indolines can undergo a variety of electrophilic aromatic substitution reaction allowing the introduc- 
tion of various substituents into the benzene nucleus which cannot directly be introduced by such reactions into the 

30 benzene nucleus of the indole molecule. The indolines can then be dehydrogenated to the corresponding indoles, for 
example with reagents like chloranil, or palladium together with a hydrogen acceptor. Again, details on these syntheses 
can be found in the above-mentioned book edited by Houlihan. Moreover 2-H-indoles can be converted into the cor- 
responding carboxylic acids or carboxylic esters by lithiation of the 2-position of the indoles of the general formula 13 
and subsequent reaction with carbon dioxide or alkylchloroformate according to I. Hasan, E. Marinelli, L Lin, F. Fowler, 

35 A. Levy, J. Org. Chem. 46 (19B1) 157; T Kline J. Heterocycl. Chem. 22 (1985) 505; J.-R. Dormoy, A. Heymes, Tetra- 
hedron 49, (1993) 2885; E. Desarbre, S. Coudret, C. Meheust, J.-Y. Merour, Tetrahedron 53 (1997) 3637 as indicated 
below: 



40 



45 




50 

[0043] R 45 denotes for Hydrogen or a protecting group like for example benzenesulfonyl or tert-butoxycarbonyl. 
Depending on the substituents in the starting materials, in certain indole syntheses mixtures of positional isomers may 
be obtained which, however, can be separated by modern separation techniques like, for example, preparative HPLC. 
55 [0044] Further, in order to obtain the desired substituents in the benzene nucleus and in the heterocyclic nucleus of 
the indole ring system in the formula I, the functional groups introduced into the ring system during the indole synthesis 
can be chemically modified. For example, indoles carrying a hydrogen atom in the 2-position or the 3-position can also 
be obtained by saponification and subsequent decarboxylation of indoles carrying an ester group in the respective 
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homologues by usual reactions for chain elonga ton f ° a *°^^^^ 

2-position or the 3-position,for axample by reacting »*™ 8 ^ ^^^0^%! (^^Thestert^ 
phomspentachloride analogously tothemethod^^^^ 

indolinones for such a synthesis can be obtamed ^^jWhe^Jao^ acKis. , s g ^ ^ 

preparation of compounds of the formula I carrying a halogen sub ;«uent n t h^3 P . 2 . cartJ0xy|ic acid 

cording to procedures described in ^ ferature like "J*^^^^^ rea gent of choice (T. Umemcto, 
ethyl ester derivatives in the 3-posltion NJujjn^U- "2 (1 990) 8563). Chlorination of 
S. Fukami, G. Tomizawa, K. Harasawa, K. Kawada. ^ om ^^ 

1 H-indo.e-2-carboxylic acid ethyl ester ^ ' I - 3442b); the same resutt can obtained 

3-chloro-1 H-indole-2-carboxylic and ethyl ester ^(Chem Abstr 962 I J, p ^ 

by means of NCS (D. Comins, * "J-*™?^^ acid ^ ester dertvat - wes 

Tansey, J. Thornton, Heterocycles 24 (1986) 28 ^ M ™ na ™" H , k , M Tashiro , T . Hiura, H. Tsukioka, Hete- 

Kondo, H. Yamanaka Chem. Pharm Bull 36 0 988) 2248) by a variety of reactions and thus the desired 

Especial* the groups present in i the ^ndole ring s ys em can be fae ^ tQ amjn0 group ^ vari ous 
residues*", R 1b , R 1c . B 1d and ^'^^ - -^^'^j^* la ^ hydrogenation. A reduction of a nitro 
reducing agents, such r^£^7S£^!Z^ oUhe formula ., and a reduction of a 
group may also be earned out at a later stage of the , symre j perform ed on another functional group, 

nitro group to an amino group may also occur mu1ta ^^^^^ m hydrogenating a group. In order 
for example when ^^ R ^ JI^S— according* standard procedures 
to introduce the residues R*. R 5b and R SO* amjno gr p or reductjve amination of carbonyl com . 

for alkylate, for example by ^ M ^example by reaction with activated carboxylic acid denv- 

pounds, according to standard procedures for <**M*V * jon wfth catboxy ,j C acids in thepresence 
Lea such as acid chlorides, anhydride s ^^^^ example by reaction with sulfony, 

of an activating agent, or according , to standard p«B-d Jn»tor« y ^ _ ^ ^ ^ ^ 

chlorides. Halogens or hydroxy groups - via the Inflate or ^ona h ^ be converted 

after interconversion to the corresponding stannane or m h ^ grQups 

into a variety of other functional groups l.ke for ^^^^^^^^TBa^otB^ 
mediated by means of trans« 

referred to below (F. Diedench, P. Stang, M 0 ^^^ ^ p " palladium Reagents and Catalysts, Wiley, 
C.Bo.m,Trans ra on^ Organomet .Chem. 576 (1999) 

1996; J. Hartwig, Angew. Chem. 110 (1998) 2154 a. aft D Marona . Lewiokai X . 

benzene nucleus, for example benzyk>xy groups or ^other easily *«- 9 g or activating agents allowing 
groupswhich then canbe reacted wtha^ 

replacement of the hydroxy group by other groups. S Q U " ur ~ n ™ u 9 ^ 8 , attached t0 tne indole ring svstem 
[0046] During the course of the synthesis i °«*2^f^ fl ^S^ palladium catalysis can be extreme* 
'by application of parallel synthesis b ™ 6 *^ Reactions, 

useful Such reactions are described for example Wile -VCH, 1 998; J. Tsuji. Palladium 

Wiley-VCH, 1 998; or M. Seller, C. Bolm, Transfon ^Isfor Organ « Synthw.8 W y ■ ± organomet. 



5 



Wiley, 1 994. rQartinne! f or the conversion of functional groups are furthermore, in general, ex- 
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" Comprehensive Organic Transformations", Wiley-VCH, 2 nd ed (1999), B. Trost, I. Fleming (eds.) Comprehensive 
Organic Synthesis, Pergamon,1991 ; A. Katritzky, C. Rees, E. Scriven Comprehensive Heterocyclic Chemistry li, El- 
sevier Science, 1996) in which details on the reactions and primary source literature can be found. Due to the fact that 
in the present case the functional groups are attached to an indole ring it may in certain cases become necessary to 
s specifically adapt reaction conditions or to choose specific reagents from a variety of reagents that can in principle be 
employed into a conversion reaction, or otherwise to take specific measures for achieving a desired conversion, for 
example to use protection group techniques. However, finding out suitable reaction variants and reaction conditions 
in such cases does not cause any problems for one skilled in the art. 

The structural elements present in the residues in the 1 -position of the indole ring in the compounds of the formula I 
10 and in the COR B group present in the 2-position and/or in the 3-position of the indole ring can be introduced into the 
starting indole derivative obtainable as outlined above by consecutive reaction steps using parallel synthesis method- 
ologies like those outlines below using procedures which per se are well known to one skilled in the art. 
[0048] The residues R 8 ' that can be introduced in formula 14, for example, by condensing a corresponding carboxylic 
acid of the formula 14 with a compound of the formula HR 8 ', i. e. with an amine of the formula HN(R 1, )R 2 '-V-G-M to 
15 give a compound of the formula 15. The compound of the formula 15 thus obtained can already contain the desired 
final groups, i. e. the groups R e ' and R 50 can be the groups -N(R 1 )R 2 -V-G-M and R°-Q- as defined in the formula I, or 
optionally in the compound of the formula 15 thus obtained subsequently the residue orthe residues R 8 ' and the residue 
R50 are converted into the residues -N(R 1 )R 2 -V-G-M and R°-Q-, respectively, to give the desired compound of the 
formula I. 

20 



25 



30 



35 



40 




15 

45 

[0049] Thus, the residues R 8 ' and the residues R 1 ' and R 2 '-V-G-M contained therein can have the denotations of R 1 
and R 2 -V-G-M, respectively, given above or in addition in the residues R 1 ' and R 2 '-V-G-M functional groups can also 
be present in the form of groups that can subsequently be transformed into the final groups R 1 and R 2 -V-G-M, i. .e. 

50 functional groups can be present in the form of precursor groups or of derivatives, for example in protected form. In 
the course of the preparation of the compounds of the formula I it can generally be advantageous or necessary to 
introduce functional groups which reduce or prevent undesired reactions or side reactions in the respective synthesis 
step, in the form of precursor groups which are later converted into the desired functional groups, or to temporarily 
block functional groups by a protective group strategy suited to the synthesis problem. Such strategies are well known 

55 to those skilled in the art (see, for example, Greene and Wuts, Protective Groups in Organic Synthesis, Wiley, 1991 , 
or P. Kocienski, Protecting Groups, Thieme 1994). As examples of precursor groups nitro groups and cyano groups 
may be mentioned which can in a later step be transformed into carboxylic acid derivatives or by reduction into ami- 
nomethyl groups, or nltro groups which may be transformed by reduction like catalytic hydrogenation into amino groups 
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with TFA at a later stage of the synthesis. o defined above 

sequently be transformed Into the group ^^J^J^JJ denote 9 a hydrogen atom or a protective group for 
which functional groups are present .n protected form or R c £n denote _a nyar g 

hydroxy or (C^-alkoxy, .. e the groups ; COR P^™ e P . CO rs in the compounds of the formula 
Mr lormatior, or INoMtr lormaior, «n . .compound of he £rmu* , HR Th. group OOR- ^ 

be prepared from the carboxyhc acd ^^^S^^JtaS group COOH representing COR* in a 

an indole synthesis by standard hydrolyste P™ ce ^ es c ester can also be prepare d from compounds 

[0052] Compounds ^^' m B "^^^^L esterification reactions like, for example, 
of the formula 14 in wh,ch COR" is a camoxyl c «ia «J™JP * carboxylic acid with an electrophile 

reacting the acid with an alcohol under ac d ^^^^^^ of th e formu.a I in which a group 
like an alkyl halogenide, or by transestenfication from a ;f^*^ 

CORB is an amide group can be prepared from 0 f amides the compounds 

acidgrouporanes^ 

of the formula 14 in which COR is a carooxync aciu 9 * „ lln i lna reaa6n ts used in peptide synthesis. Such 
pounds of the formula H RB' which are amines by means o^ 

DEPclbis-cloxo-S-oxazoiidiny,)^ 

[0053] If the residue -Q-R° present ,n an mdo e of the formula I J* B «'™ e " P t jn tected form or in the form 
4, or a residue in which functional groups withm the ^^nlllZ ^TexZTe during a synthesis of the 
of a precursor group, have not aiready system by conventional 

indole nucleus, these residues -,c*n ^S^^SSXK. ™ tion - 
literature procedures well known to one skilled in the art tor n a .cy. . b ernp | oyed in such 

or N-sulfonyiation of ring nKrogen atoms o, 

a reaction carries a hydrogen atom in the 1 -position. N-Alkylation M i nng n. g LG-Q-R 0 
under standard conditions, preferably in the presence of a base using a alkptin comp ^ 
or of the formula R*°-LG, wherein the atom in the group Q o In ft. gro up J*2££2 J. chlorine, bromine or 
an aliphatic carbon atom of an alkyl moiety and LG »> a 8™J- LG may. for example, also be a 

iodine, or a sulfony.oxy group like activating agent. For 

hydroxy group which, in order to achieve tt» *Z£%£^£™^ group is directly bonded to the 1-position 
the preparation of compounds in which A is a direct linkage and an arom g i H f | UO robon- 
of the indole system, conventional arylat.cn procedures can be use* For _ J es for 

zoates or 4-fluorophenyl methyl sulfones can be employed as '"9 a ^ te r^Y Yu. X. Xu. F. Koszyk, J. 
example, By S. Stabler, Jahangir, Synth. Commun. 24 j1«*)«3, £ ^"Swm^J bromldU or aryl Inflates can 
M ed.Chem.40 (1997) 1634 h Mema^ 

serve as arylating agents atthe 1 "P 0 ^' 0 n of the , f.^ 30 n 98 m 437 P Unangst, D. Connor. R. Stabler, R. 

to R. Sarges. H. Howard, K. Koe A. W-mw ^^"^^Te^Z^ (1995) 2091 ; D. Old, M. 
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120 (1998) 827; J. Hartwig, M. Kawatsura, S. Hauk, K. Shaughnessy, L J. Org. Chem. 64 (1999) 5575. Moreover such 
arylations can also be accomplished by reaction of a wide range of substituted aryl boronic acids as demonstrated for 
example by W. Mederski, M. Lefort, M. Germann, D. Kux, Tetrahedron 55 (1999) 12757. 
[0054] Preferred methods include, but are not limited to those described in the examples. 

5 [0055] The compounds of the present invention are serine protease inhibitors, which inhibit the activity of the blood 
coagulation enzyme factors Xa and/or factor Vila. In particular, they are highly active inhibitors of factor Xa. They are 
specific serine protease inhibitors inasmuch as they do not substantially inhibit the activity of other proteases whose 
inhibition is not desired. The activity of the compounds of the formula I can be determined, for example, in the assays 
described beiow or in other assays known to those skilled in the art. With respect to factor Xa inhibition, a preferred 

10 embodiment of the invention comprises compounds which have a Ki < 1 for factor Xa inhibition as determined in the 
assay described below, with or without concomitant factor Vila inhibition, and which preferably do not substantially 
inhibit the activity of other proteases involved in coagulation and fibrinolysis whose inhibition is not desired (using the 
same concentration of the inhibitor). The compounds of the invention inhibit factor Xa catalytic activity either directly, 
within the prothrombinase complex or as a soluble subunit, or indirectly, by inhibiting the assembly of factor Xa into 

15 the prothrombinase complex. 

[0056] The present invention also relates to the compounds of the formula I and/or their physiologically tolerable 
salts and/or their prodrugs for use as pharmaceuticals (or medicaments), to the use of the compounds of the formula 
I and/or their physiologically tolerable salts and/or their prodrugs for the production of pharmaceuticals for inhibition of 
factor Xa and/or factor Vila or for influencing blood coagulation, inflammatory response or fibrinolysis orforthe therapy 

20 or prophylaxis of the diseases mentioned above or below, for example for the production of pharmaceuticals for the 
therapy and prophylaxis of cardiovascular disorders, thromboembolic diseases or restenoses. The invention also re- 
lates to the use of the compounds of the formula I and/or their physiologically tolerable salts and/or their prodrugs for 
the inhibition of factor Xa and/or factor Vila or for influencing blood coagulation or fibrinolysis or for the therapy or 
prophylaxis of the diseases mentioned above or below, for example for use in the therapy and prophylaxis of cardio- 

25 vascular disorders, thromboembolic diseases or restenoses, and to methods of treatment aiming at such purposes 
including methods for said therapies and prophylaxis. 

[0057] The present invention also relates to pharmaceutical preparations (or pharmaceutical compositions) which 
contain an effective amount of at least one compound of the formula I and/or its physiologically tolerable salts and/or 
its prodrugs in addition to a customary pharmaceutically acceptable carrier, i. e. one or more phannaceutically accept- 

30 able carrier substances or excipients and/or auxiliary substances or additives. 

[0058] The invention also relates to the treatment of disease states such as abnormal thrombus formation, acute 
myocardial infarction, unstable angina, thromboembolism, acute vessel closure associated with thrombolytic therapy 
or percutaneous transluminal coronary angioplasty, transient ischemic attacks, stroke, pathologic thrombus formation 
occurring in the veins of the lower extremities following abdominal, knee and hip surgery, a risk of pulmonary throm- 

35 boembolism, or disseminated systemic intravascular coagulatopathy occurring in vascular systems during septic shock, 
certain viral infections or cancer. 

[0059] The compounds of the formula I and their physiologically tolerable salts and their prodrugs can be administered 
to animals, preferably to mammals, and in particular to humans as pharmaceuticals for therapy or prophylaxis. They 
can be administered on their own, or in mixtures with one another or in the form of pharmaceutical preparations which 

40 permit enteral or parenteral administration. 

[0060] The pharmaceuticals can be administered orally, for example in the form of pills, tablets, lacquered tablets, 
coated tablets, granules, hard and soft gelatin capsules, solutions, syrups, emulsions, suspensions or aerosol mixtures. 
Administration, however, can also be carried out rectally, for example in the form of suppositories, or parenteraily, for 
example intravenously, intramuscularly or subcutaneously, in the form of injection solutions or infusion solutions, mi- 

45 crocapsules, implants or rods, orpercutaneously or topically, for example in the form of ointments, solutions ortinctures, 
or in other ways, for example in the form of aerosols or nasal sprays. 

The pharmaceutical preparations according to the invention are prepared in a manner known per se and familiar to 
one skilled in the art, pharmaceutically acceptable inert inorganic and/or organic carriers being used in addition to the 
compound(s) of the formula I and/or its (their) physiologically tolerable salts and/or its (their) prodrugs. For the produc- 
er? tion of pills, tablets, coated tablets and hard gelatin capsules it is possible to use, for example, lactose, cornstarch or 
derivatives thereof, talc, stearic acid or its salts, etc. Carriers for soft gelatin capsules and suppositories are, for example, 
fats, waxes, semisolid and liquid polyols, natural or hardened oils, etc. Suitable carriers forthe production of solutions, 
for example injection solutions, or of emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols, 
sucrose, invert sugar, glucose, vegetable oils, etc. Suitable carriers for microcapsules, implants or rods are, for example, 
55 copolymers of glycolic acid and lactic acid. The pharmaceutical preparations normally contain about 0.5 % to 90 % by 
weight of the compounds of the formula I and/or their physiologically tolerable salts and/or their prodrugs. The amount 
of the active ingredient of theformula I and/or its physiologically tolerable salts and/or its prodrugs in the pharmaceutical 
preparations normally is from about 0.5 mg to about 1000 mg, preferably from about 1 mg to about 500 mg. 
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wmssm 

IS " Conditions in which a compound of the formula I can be favorably used include, for example, cardiovascular 

adult respiratory duress JjJ^iSS^ W aTLmboses like deep vein and proximal vein thrombosis, 
example, in a cost saving as ^^^JJ^ wide limfts and , as is customary and is known to 

mg/kg to 50 mgjg. i ' P*J"j* J°T of th e administration of relatively large amounts, into several, for example 
oftne foZula " for example by introduction of substituents or modification of funcfonal groups. 
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[0066] The genera! synthetic sequences for preparing the compounds useful in the present invention our outlined in 
the examples given below. Both an explanation of, and the actual procedure for, the various aspects of the present 
invention are described where appropriate. The following examples are intended to be merely illustrative of the present 
invention, and not limiting thereof in either scope or spirit. Those with skill in the art will readily understand that known 
5 variations of the conditions and processes described in the examples can be used to synthesize the compounds of 
the present invention. 

[0067] It is understood that changes that do not substantially affect the activity of the various embodiments of this 
invention are included within the invention disclosed herein. Thus, the following examples are intended to illustrate but 
not limit the present invention. 



[0068] When in the final step of the synthesis of a compound an acid such as trifiuoroacetic acid or acetic acid was 
used, for example when trifiuoroacetic acid was employed to remove a tBu group or when a compound was purified 
15 by chromatography using an eluent which contained such an acid, in some cases, depending on the work-up procedure, 
for example the details of a freeze-drying process, the compound was obtained partially or completely in the form of 
a salt of the acid used, for example in the form of the acetic acid salt or trifiuoroacetic acid salt or hydrochloric acid salt. 

Abbreviations used: 



10 



Examples 



20 



[0069] 



tert-Butyl 

2,2'-bis(diphenylphoshino-1 , 1 '-binaphthyl 

Bis-(oxo-3-oxazolidinyl)-phosphoryl chloride 

dibenzylidenacetone 

Dichloromethane 

Diethylphosphoryl cyanide 

4-Dimethyaminopyridine 

N ,N-Dimethylformamide 

Dimethylsulfoxide 

1,1'-Bis(diphenylphosphino)ferrocene 

O^-Azabenzotriazol-l-ylJ-N.N^'.N'-tetramethyluronium-hexafluorophosphate 

N-Bromosuccinimide 

N-Chlorosuccinimide 

N-lodosuccinimide 

N-Ethylmorpholine 

Methanol 

Room temperature 
Tetrahydrofuran 
Trifiuoroacetic acid 

O^tEthoxycarbonylJcyanomethyleneaminoJ-N.N.N'.N'-tetramethyluronium tetrafluoroborate 



tBu 
Binap 



25 



BOP-CI 



dba 

DCM 

DEPC 



30 



DMAP 

DMF 

DMSO 



40 



35 



DPPF 

HATU 

NBS 

NCS 

NIS 

NEM 

MeOH 

RT 

THF 

TFA 

TOTU 
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Example 1 : 1 -[5-(5.Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-1 H-indole-2-carboxylic acid (1 - isopropyl-piperidin- 
4-yl)-amide 



[0070] 



10 



15 



25 



30 



35 



40 




(i) (Msopropyl-piperidin-4-yl)-carbamic acid tert-butyl ester 
20 [0071] 



o 



TO0721 To a solution of 5.0 g Pi P eridin-4-yl-carbamic acid tert-butyl ester in 15 ml methanol 7.34 ml acetone, 3.14 g 
Na,ci)BH 3 an 3 ml aceticacid were added. After stirring over night at RT the solvent was removed under reduced 
and the residue was partitioned between 30 ml of water and 30 ml ethylacetate. The organic layer w^rnNw 
saturated ^C0 3 solution, water and then dried over Na 2 S0 4 . The solvent was removed under reduced pressure and 

yields a white solid. 

Yieid: 4.8g MS (ES + ): m/e= 243. 



(ii) 1 -lsopropyi-piperidin-4-ylamine 
[0073] 



45 r00741 To 4 8 q (l-lsopropyl-piperidin-4-yl)-carbamic acid tert-butyl ester in 15 ml methanol 20 ml methanolic hydro- 
Stato aJS S we e TddeS and the mixture was stirred over night. Removal of the solvent under reduced pressure 
J,!* which was coevaporated twicely with 20 ml toluene. The product was obtained as its hydrochloride. 
Yield: 5.42 g MS (ES + ): m/e= 143. 

so (iii) 1 H-lndole-2-carboxylic acid methyl ester 

r00751 To 2 q of 1H-lndole-2-carboxylic acid 15 ml of methanolic hydrochloric acid (8M) were added and the mixture 
was stirred at RT over night. After removal of the sclvent under reduced pressure the residue was codestilled tw,cely 
w 7m to uene T e remaining siight yei.ow solid was subjected to the subsequent reaction wfthout further punt,- 



55 cation. 

Yield: 2.3g 
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(iv) l>[5-(5-Chloro-thiophen-2-yl)-isoxazol"3-ylmethyl]-1H-indole-2-carboxylic acid methyl ester 
[0076] 



10 




CI 



15 [0077] To a solution of 244.2 mg 1 H-lndole-2-carboxylic acid methyl ester in 2 m! DMF 52.2 mg (60% in oil) sodium 
hydride were added at RT. After stirring for 30 min 500 mg 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole [pre- 
pared by adopting a procedure described by Ewing, William R.; Becker, Michael R.; Choi-Sledeski, Yong Mi; Pauls, 
Heinz W.; He, Wei; Condon, Stephen M.; Davis, Rodericks.; Hanney, Barbara A.; Spada, Alfred P.; Bums, Christopher 
J.; Jiang, John Z.; Li, Aiwen; Myers, Michael R.; Lau, Wan F.; Poli, Gregory B; PCT Int. Appl. (2001), 460 pp. WO 

20 0107436 A2] were added and the mixture was heated for 1h at 80°C. After subsequent cooling of the reaction to RT 
and addition of 5 ml water the mixture was filtered through a chem elut® cartridge by elution with ethyl acetate. After 
concentration under reduced pressure the residue was directly subjected to the subsequent saponification reaction 
without further purification. 
Yield: 288 mg MS (ES+): m/e= 373. 

25 

(v) 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid 

[0078] To a solution of 288 mg 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indoie-2-carboxylic acid methyl 
ester in 1 0 ml THF 3 ml water and 57.0 mg lithium hydroxide monohydrate were added. After stirring for 2 h at 60°C 
30 the reaction was cooled to RT.The mixture was acidified with half concentrated hydrochloric acid and the precipitate 
collected by filtration and was washed with 3 ml water The product was obtained as a white solid which was dried 
under reduced pressure. 

Yield: 253 mg MS (ES + ): m/e= 359, chloro pattern. 

35 (vi) 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazo!-3-ylmethyl]-1 H-indole-2-carboxyiic acid (1 -isopropyl-piperidin-4-y!)-amide 

[0079] To a solution of 11 7 mg 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazo!-3-ylmethyl]-1 H-indole-2-carboxylic acid in 1 ml 
DCM and 0.1 7 ml NEt 3 76 mg BOP-Cl were added at RT and the mixture was stirred for 30 min. After addition of 81 
mg 1 -lsopropyl-piperidin-4-ylamine hydrochloride the mixture was stirred over night. After removal of the solvent under 
40 reduced pressure the residue was purified by preparative HPLC (C1 8 reverse phase column, elution with a H 2 0/MeCN 
gradient with 0.1% TFA). The fractions containing the product were evaporated and lyophilized to yield a white solid. 
The product was obtained as its trifluoroacetate salt. 
Yield: 93 mg MS (ES + ): m/e= 483, chloro pattern. 

[0080] Analogously to Example 1 the following compounds were prepared by a similar procedure: 

45 



50 



55 
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Example 


Structure 


MS (ESI+) 


o 
C 


0 h / — ^ / 

CI 


561, chloro 
pattern 


3 


H 

CI 


528, chloro 
pattern 
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4 


CI 


589, chloro 
pattern 


5 


H / — \ / 

°xxv{<x 

CI 


517 chloro 
pattern 


6 


CI 


513, chloro 
pattern 


7 


H / \ / 

CI 


^17 rhloro 

pattern 


8 


H / — \ / 

CI 


497. chloro 
pattern 
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5 


9 






H / — \ / 
0 


543, chioro 

3d LLC 1 1 1 


10 




CI 








15 


10 




543, chioro 
pattern 


20 




CI 








25 
30 


I I 


CI 




JKX 

0 


528, chioro 
pattern 


35 


12 








pattern 


40 




CI 








45 


13 






JKX 

0 


497, chioro 
pattern 


50 




[ CI 









55 
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582, chioro 
pattern 



513, chioro 
pattern 



559, chioro 
pattern 



529, chioro 
pattern 



519, chioro 
pattern 
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pattern 



517, chloro 
pattern 



517, chloro 
pattern 



511, chloro 
pattern 



501 , chloro 
pattern 



26 



EP1 314 733 A1 




604, chloro 
pattern 



593, chloro 
pattern 



519, chloro 
pattern 



573, chloro 
pattern 



27 



EP1 314 733 A1 



Example28: H 5-<5-Ch.oro^^ 
2H-[1 ,41bipyridinyl-4-yl)-amide 



[0081] 



10 



15 



20 



25 



30 



35 




(i) (3 t 4 l 5,6-Tetrahydro-2H-[1 ^]bipyridiny!-4-yl)- C arbami C acid tert-butyl ester 
[0082] 



[0083] 



40 



45 



50 



55 



water/NEt 3 1:1:1 was heated at 1 00 °C for 48 h. Then the soiuuon was 

ration of the fractions containing the product a white foam. 
Yield 1 .7 g 

(ii) 3 ,4,5,6-Tetrahydro-2H-[1 ,4']bipyridinyl-4-ylamine 
[0084] 

n -O i ~0 

[0 oa 51 Toaso^no^ 

« further purification. The product was obtained as its trrfluoroacetate sait. 
Yield: 2.7 g 

m l- [5 -(5-Chloro,h iophen- 2 -y-)-isoxazol-3.y.methy.MH-indo,e- 2 -car b oxy,ic acid (3,4,5,6- tetrahydro-2H-ri ,4"] 
bipyridinyl-4-yl)-amide 

rOOSSl The tit.e compound was prepared analogous* to Example 1 with the difference that 3,4.5,6-Tetrahydro- 
^T^wZM^tamln. was used instead of 1-lsopropy.piperid,n-4-ylam,ne. 
MS (ES1+): m/e= 518, chloro pattern. 
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Example 29: 1 -[5-(5-Chioro-thiophen-2-y!)-isoxazol-3-ylmethyl]-7-methyl-1 H-indole-2-carboxylic acid 
(S^^^-tetrahydro^H-tl^'lbipyridinyW-yO-amide 

[0087] 




[0088] The title compound was prepared analogously to Example 28 with the difference that 7-Methyl-1H-indole- 
2-carboxylic acid was used instead of 1H-lndole-2-carboxylic acid. 
MS (ESI+): m/e = 532, chloro pattern. 

Example 30: 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-nitro-1 H-indole-2-carboxylic acid 
(3,4,5,6-tetrahydro-2H-[1 ^'Jbipyridinyl-^yO-am ide 

[0089] 




[0090] The title compound was prepared analogously to Example 28 with the difference that 5-Nitro-1 H-indole-2-car- 
boxylic acid was used instead of 1H-lndole-2-carboxylic acid. 
MS (ESI+): m/e = 563, chloro pattern. 

Example 31 : {1-f5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indol-2-yl}-[4-(pyridin-4- ylamino)-piperidin-1-yl]- 
methanone 

[0091] 
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(i) 4-(Pyridin-4-ylamino)-piperidine-1-carboxylic acid tert-butyl ester 



[0092] 



10 



15 



20 



25 



Manol/wBer/NEI, 1 :1 :1 «» hMted X 100 'C lor B5 h. Tto •» Miaon ^ 

after evaporation of the fractions containing the product, a white foam. 
Yield 1 .7 g 



(ii) Piperidin-4-yl-pyridin-4-yi-amine 
[0094] 



30 



35 



40 



45 



[0 o 95] Toaso luti o n on, 4 ,Py r « 

further purification. The product was obtained as its trifluoroacetate salt. 
Yield: 4.0 g 

( , ii){H5 - ( 5-Chloro-^ 
methanone 

[0 096] The title compound was prepared analogous* to Examp.e 1 rift the difference that Piperidin-4-yi-pyridin- 
4-yl-amine was used instead of 1-lsopropyl-piperidin-4-ylamine. 
MS (ESI+): m/e = 518, chloro pattern. 

Exampie3 2 : { H5-(5-Chioro-^ 
piperidin-1 -yl]-methanone 

[0097] 



50 



55 




[0098] The title compound was prepared analogously to Examp.e 31 wKh the deference that 5-Nftro-l H-indo.e- 
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2-carboxylic acid was usee! Instead of 1H-lndole-2-carboxylic acid. 
MS (ESI+): m/e = 563, chioro pattern. 

Example 33: {1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-7-methyl-1 H-indol-2-yl}[4-(pyridin- 4-ylamino)- 
5 piperidin-1-yl]-methanone 

[0099] 




[0100] The title compound was prepared analogously to Example 31 with the difference that 7-Methyl-1 H-indole- 
20 2-carboxylic acid was used instead of 1 H-indole-2-carboxylic acid. 
MS (ESI+): m/e = 532, chioro pattern. 

Example 34: {1 -[5-(5-Chloro-thiophen-2-yl)-isoxa2ol-3-ylmethyl]-1 H-indol-2-yl}-(4-isopropylamino- piperidin-1 -yl)- 
methanone 

25 

[0101] 



30 



35 




(i) 4-lsopropylamino-piperidine-1-carboxylic acid tert-butyl ester 
40 [0102] 

[01 03] To a solution of 1 .5 g 4-Amino-piperidine-1 -carboxylic acid tert-butyl ester in 20 ml acetonitrile 2.6 ml acetone, 
0.94 g Na(CN)BH 3 and 0.3 ml acetic acid were added. After stirring over night at RT the solvent was removed under 
so reduced and the residue was partitioned between 30 ml of water and 30 ml ethylacetate. The organic layer was washed 
with saturated Na 2 C0 3 solution, water and then was dried over Na 2 S0 4 . Removal of the solvent under reduced pressure 
yields a white solid. 
Yield: 2.8 g MS (ES+): m/e= 243. 

55 
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(ii) lsopropyl-piperidin-4-yl-amine 
[0104] 



H Oir( 



• aai** 1 rarhnwlic acid tert-butyl ester in 8 ml DCM 4 ml TFA was 
10 [010!) To of 2.0 g 4-topropyl.min ■^^^^^Z, „d was evaporated ond.r .adooad 

sr. - « o^rr-rrrr,':'^', * ^ — — 

further purification. The product was obtained as its trffluoroacetate salt. 
Yield: 4.4 g MS (ES + ): m/e= 143. 

" p {H 5-(5-Ch.oro^^ 

[0 106] The title compound was prepared analogously to Exampie 1 wfth the difference that lsopropy.-piperidin-4-yl- 

amine was used instead of 1-isopropyl-piperidin-4-ylamine. 
20 MS (ESI+): nVe = 4B3, chloro pattern. 

1-yl)-methanone 
25 [0107] 



30 




35 ptofl The titie compound was prepared analogously to Exampie 34 with the difference that 7-MethyM H-indoie- 
2-carboxylic acid was used instead of IH-lndole-2-carboxyl.c acd. 
MS (ESI+): m/e = 497, chloro pattern. 

Exanp , e 36:H5K5-Ch.o^ 
40 amide 

[0109] 



45 



50 




55 
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(i) (1-Ethyl-piperidin-4-yl)-carbamic acid tert-butyl ester 
[0110] 




10 

[0111] To a solution of 5 g Piperidin-4-yl-carbamic acid tert-butyl ester in 20 mi methanol, 5.6 ml acetaidehyde, 3.2 
g Na(CN)BH 3 and 3.2 g acetic acid were added. After stirring over night at RTthe solvent was removed under reduced 
and the residue was partitioned between 30 ml of water and 200 ml ethylacetate. The organic layer was washed with 
saturated Na 2 C0 3 solution, water and then it was dried over Na 2 S0 4 . Removal of the solvent under reduced pressure 
15 yields a white solid. 
Yield: 4.4 g 

(ii) 1-Ethyl-piperidin-4-ylamine 
20 [0112] 



25 

[0113] To 4.4 g (1-Ethyl-piperidin-4-yl)-carbamic acid tert-butyl ester in 15 ml methanol 20 ml methanolic hydrochloric 
acid (8M) was added and the mixture was stirred over night. Removal of the solvent under reduced pressure yields a 
white solid, which was coevaporated twice with 20 ml toluene. The product was obtained as its hydrochloride. 
30 Yield: 4.3 g 

(iii) 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (1 -ethyl-piperidin-4-yl)-amide 

[0114] The title compound was prepared analogously to Example 1 with the difference that 1- Ethyl-pipe ridin- 
35 4-ylamine was used instead of 1 -isopropyl-piperidin-4-ylamine. 
MS (ESI+): m/e = 469, chloro pattern. 

Example 37: 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-7-methyl-1H-indole-2-carboxylic acid (1-ethyl- 
piperidin-4-yl)-amide 

40 

[0115] 




[01 1 6] The title compound was prepared analogously to Example 36 with the difference that 1 -[57-methyl- 1 H-indole- 
55 2-carboxylic acid was used instead of 1 H-lndole-2-carboxylic acid. 
MS (ESI+): m/e = 483, chloro pattern. 
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Example 38 
methanone 

[0117] 




10 



15 [011 8] The titie compound was prepared anaiogousiy to Examp.e 1 with the difference that 4-Pyrro.idin-l -yi-piperi- 
dine was used instead of l-lsopropyl-piperidin-4-ylamine. 
MS (ESI+): m/e = 509, chloro pattern. 

20 Example 39: { H5-(5-Ch.o^^ 
1-yl]-methanone 

[0119] 

25 



30 



35 



40 




mpound was prepared analogously to Example 1 with the difference that 1-(1-Methyl- P ipendin- 



[0120] The title col. r -- 

4-yi)-piperazine was used instead of 1 -lsopropyl-p.pendin-4-ylamme 
MS (ESI+): m/e = 524, chloro pattern. 



Example 40 
[0121] 



.[I^BipiperidinyMW 



45 



50 



55 




[0 122] The tut compound was prepared analogously to Example 1 wKh the difference that [1 ,4«iperidinyl was 
used instead of i-lsopropyl-piperidin-4-ylamine. 
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MS (ESI+): m/e = 523, chloro pattern. 

Example 41: 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (3- pyridin-4-yl- 
4,5-dihydro-isoxazol-5-ylmethyl)-amide 

[0123] 




C I 



[0124] The title compound was prepared analogously to Example 1 with the difference that C-(3-Pyridin-4-yl-4,5-di- 
hydro-isoxazol-5-yl)-methylamine was used instead of 1-lsopropylpiperidin-4-ylamine. MS (ESI+): m/e = 518, chloro 
pattern. 

Example 42: 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (4-amino-quinazoiin- 
7-ylmethyl)-amide 

[0125] 




[0126] The title compound was prepared analogously to Example 1 with the difference that 7-Aminomethyl-quina- 

zolin-4-yiamine [Ewing, William R. et al. PCT Int. Appl. (2001), 460 pp. WO 0107436 A2] was used instead of 1-lso- 

propyl-piperidin-4-ylamine. 

MS (ESi+): m/e = 515, chloro pattern. 
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Example 43: { 1-[5-(5-Chloro-thiophen.2-yl)-isoxa2ol-3-ylmethyl]-1 H-indol-2.yl}-(4-pyridin-4- ylmethyl-piperazin-1 -yl)- 
methanone 

[0127] 
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[0128] The title compound was prepared analogously to Example 1 with the difference that 1-Pyridin-4-y» methyl- 
piperazine was used instead of l-lsopropyl-piperidin-4-ylamme. 
MS (ESI+): m/e = 518, chloro pattern. 

Exampte44:1-[5-(5^ 

[0129] 
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[0130] The titlecompoundwasprepared analogously* Ex^^^ 
was used instead of 1-lsopropyl-piperidin-4-ylamine. 
MS (ESI+): m/e = 516, chloro pattern. 

Example 45: i-[5-(5-Chloro-thiophen-2-yl)-isoxa2ol-3-ylmethyl]-1H-indole-2-carboxylic acid (4- tert-butyl-phenyi)- 
amide 

[0131] 




[0132] ThetitlecompoundwaspreparedanalogouslytoExamplel with the difference that 4tert-Butyl-phenylamine 
was used instead of l-lsopropy!-piperidin-4-ylamine. 
MS (ESI+): m/e = 490, chloro pattern. 
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Example 46: 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazo!-3-ylmethyl]-1 H-indo!e-2-carboxyiic acid (1 -isopropyl-piperidin- 
4-ylmethyl)-amide 

[0133] 




(i) (1-lsopropyl-piperidin-4-ylmethyl)"Carbamic acid tert-butyl ester 
[0134] 



[0135] To a solution of 1 .0 g Piperidin-4-ylmethyI-carbamic acid tert-butyl ester in 20 ml acetonitrile 2.6 ml acetone 
and 586 mg Na(CN)BH 3 were added. After stirring over night at RT the solvent was removed under reduced and the 
residue was partitioned between 30 ml of water and 30 ml ethylacetate. The organic layer was washed with saturated 
Na 2 C0 3 solution, water and then was dried over Na 2 S0 4 . Removal of the solvent under reduced pressure yields a 
white solid. Yield: 802 mg 

(ii) C-(1 -lsopropyl-piperidin-4-yI)-methylamine 
[0136] 

[0137] To a solution of 802 mg (1-isopropyl-piperidin-4-ylmethyl)-carbamic acid tert-butyl ester in 5 ml DCM 4 ml 
TFA was added at RT After stirring for 20 h the solution was diluted with 20 ml of toluene and was evaporated under 
reduced pressure. The residue was codestllled twice with toluene and then it was used in the subsequent reactions 
without further purification. The product was obtained as its trifluoroacetate salt. Yield: 1 .7 g 

(iii) 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-ylmethyl)- 
amide 

[01 38] The title compound was prepared analogously to Example 1 with the difference that C-{1 -Isopropyl-piperidin- 
4-y!)-methylamine was used instead of 1-lsopropyl-piperidin-4-ylamine. MS (ESI+): m/e = 496, chloro pattern. 
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Example 47: H5.(5.Chloro.thiophe^^ 
2H-[1 ,41bipyridinyl-4-ylmethyl)-amide 



[0139] 
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CI 

(i) (3,4,5 ? 6-Tetrahydro-2H-[1 ,4']bipyridinyl-4-yimethyl)-cart) a mic acid tBu ester 
[0140] 




N \=/' W N 

25 O 

and yields a white solid. Yield: 4.3 g 
35 (ii) C-(3,4,5,6-Tetrahydro-2H-[1 ,4']bipyridinyl-4-yl)-methyiamine 

[0142] 
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. .• «,« n Hi>; s-Tetrahvdro-2H-[1 ,4nbipyridinyl4-ylmethyl)-carbarnic acid tBu ester in 1 2 ml 
[0143] To a solution of 458 9^,4,5,6 Tetranydro 2H p J > ^ 2Q m) Qf to , uene and was 

DCM12 m, TFA twice with toluene and then it was used in the sub- 

Yield: 3.3 g 

m Lp-CS-Chloro-thiophen^-yD-isoxazol-S-ylmethyG-iH-indole^-carboxylic acid (3,4,5,6- tetrahydro-2H-[1 ,41 
b!pyridinyl-4-ylmethyl)-amide 



55 ro pattern. 
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Example 48: 1 -[5-(5-Chloro-th iophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxyIic acid (1 - cyclopropyl-piperidin- 
4-yl)-amide 

[0145] 



10 




15 (j) (1 -Cyclopropyl-piperidin-4-yl)-carbamic acid tert-butyl ester 
[0146] 



20 \ /P 

25 [0147] To a suspension of 1 g Piperidin-4-y!-carbamic acid tert-butyl ester, 2 g freshly activated 3 A mole sieve, 1 ml 
acetic acid, 6 ml 1-Ethoxycyclopropyl-oxy-trimethylsilane in 25 ml methanol 22.5 ml Na(CN)BH 3 (1M in THF) were 
added and the mixture was heated to reflux for2 h.The reaction mixture was filtered trough a plug of celite, concentrated 
under reduced pressure and the residue was taken-up in ethyl acetate. The organic layer was washed with 1 M NaOH 
and saturated Nad solution and finally was dried over Na 2 S0 4 . Evaporation of the solvents under reduced pressure 

30 yields a clear oil. 
Yield: 1 .44 g 



(ii) 1 -Cyclopropyl-piperidin-4-ylamine 



35 [0148] 
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55 



[01 49] To a solution of 0.72 g (1 -Cyclopropyl-piperidin-4-yl)-carbamic acid tert-butyl ester in 5 ml DCM 3 ml TFA was 
added at RT. After stirring for 20 h the solution was diluted with 20 ml of toluene and the it was evaporated under 
reduced pressure. The residue was codestilled twice with toluene and then it was used in the subsequent reactions 
45 without further purification. The product was obtained as its trifluoro acetate salt. 
Yield: 870 mg 

(iii) 1-[5-(5-Chloro-thiophen-2-yl)-isoxa2ol-3-ylmethyl]-1H-indole-2-carboxylic acid (1-cyclopropyl-piperidin-4-y!)- 
amide 



[01 50] The title compound was prepared analogously to Example 1 with the difference that 1 -Cyclopropyl-piperidin- 
4-ylamine was used instead of 1-lsopropy!-piperidin-4-ylamine. 
MS (ESI+): m/e = 481, chloro pattern. 
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Examp.e 49: ^ P ' 
4-yl)-piperidin-4-yl]«arnide 



[0151] 

5 



to 



15 




tert-butyl ester 



20 [0152] 
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N-NEM in 5 ml DCM O.S 9 TOTU wera MM andIM ^ ™ further stlrr.a over night. Mter rantoval 



40 
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55 



Yield: 1 g 
[0154] 




,o 1M , To 1 g of «MM=-c»-~t^ 
Uartoxytic acid 
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(iii) 1 -[5-(5-ChlorO"thiophen-2-yI)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid [1 -(tetrahydro-pyran-4-yl)-piperidin- 
4-yl]-amide 

[0156] To a solution of 50 mg 1-t5-(5-Chloro-thiophen-2-yl)-isoxazo!-3-yimethyl]-1H-indole-2-carboxylic acid piperi- 
din-4-ylamide and 35 mg Tetrahydro-pyran-4-one in 2 ml acetonitrile 14 mg Na(CN)BH 3 was Introduced. After stirring 
at RT overnightthe reaction mixture was concentrated under reduced pressure and was purified by preparative HPLC 
(C 18 reverse phase column, elution with a H 2 0/MeCN gradient with 0.5% TFA). The fractions containing the product 
were evaporated and lyophilized. The product was obtained as its trifluoroacetate salt. 
Yield: 14 mg MS (ES+): m/e = 525, chloro pattern. 

[0157] According to Example 49 the following compounds were prepared by a similar procedure: 



Example 


Structure 


MS (ESI+) 






495, chloro 
pattern 



509, chloro 
pattern 



Example 52: 1 -(3-Methoxy-benzyl)-1H-indole-2-carboxylic acid (1-isopropy!-piperidin-4-yl)-amide 
[0158] 




[01 59] The title compound was prepared analogously to Example 1 with the difference that 1 - Bro mom ethyl -3-meth- 
oxy-benzene was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-isoxazole. MS (ESI+): m/e = 406. 
[01 60] According to Example 52 the following compounds were prepared by a similar procedure: 
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Structure 



[MS(ESK) ~] 
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Example 65: 1-(3-Methoxy-benzyl)-1H-indole-2-carboxylic acid (4-pyridin-4-y!-phenyl)-amide 
[0161] 




O 



(i) 1-(3-Methoxy-benzyl)-1H-indole-2-carboxylic acid (4-iodo-phenyl)-amide 
[0162] 




[0163] To a solution of 500 mg 1 -(3-Methoxy-benzyl)-1 H-indole-2-carboxyiic acid in B ml DCM and 0.9 ml NEt 3 452 
mg BOP-CI was added at RT and the mixture was stirred for 30 min. After addition of 583 mg 4-lodo-phenylamine the 
mixture was stirred over night. Then the solvent was removed under reduced pressure to yield a white precipitate, 
which was washed with MeOH/DCM. Yield: 380 mg 
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(ii) i- ( 3-Methoxy-ben 2 yl)-1H-indole-2-carboxylic acid (4- P yridin-4.yl- P henyl)-amide 

. ■ Hm m„iR MMhoxv-benzvlH H-indole-2-carboxylic acid (4-iodo-pheny!)-amide, 31 mg 4-Py- 
[0164] A solution of 100 mg 1-(3 -Methoxy benzy^ dimetnoxye thane (dme) was purged with argon 

ridyl boromc acd and ^^^TZl^^^mltam was heated to 80°C over night. Final*, 3 ml saturated 
s for15mm.Then20mgPd(PPh^was^ 

NaHC0 3 solution were added and the mixture was J 1 ™ |d was ffled by pre p ar ative HPLC (C18 

After subsequent removal of th * containing the product were 

w Yield: 15 mg MS(ESI+): m/e = 434. 
Exam ple66:4-Methoxy-1-(3-metho^ 



15 



20 



25 



[0165] 




[0166] Thetitlecompoundwaspreparedanalogouslyto ^«^^ 4 * iM ^ 1 H - ind ° ,e - 2 " Car - 
boxylic acid was used instead of 1 H-lndole-2-carboxyiic acd. MS (ESI+). m/e = 436. 

so Example 67: 5-Ch.oro-1-(3-methoxy-benzyl)-1H-indole.2-carboxy.ic acid {1 -iso P ropyl- P i P eridin-4-yl)-amide 
[0167] 



35 



40 



45 




[0168] The title compound was prepared analogous* to Example 57 with the difference that 5-Chloro-1 H-indo«e- 
2-carboxylic acid was used instead of 1 H-indole-2-camoxylic acd. 
MS (ESI+): m/e = 440, chloro pattern. 
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Example 68: 6-Methoxy-1-(3-methoxy-benzyl)-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide 
[0169] 




O 



[0170] The title compound was prepared analogously to Example 52 with the difference that 6-Methoxy-1 H-indole- 
2-carboxylic acid was used instead of 1 H-indole-2-carboxylic acid. MS (ESI+): m/e = 436. 

Example 69: 1-(3-Methoxy-benzyl)-5-methyl-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide 

[0171] 




[0172] The title compound was prepared analogously to Example 52 with the difference that 5-Methyl-1H-indole- 
2-carboxylic acid was used instead of 1 H-indole-2-carboxylic acid. 
MS (ESI+):m/e = 420. 

Example 70: 5-Benzyioxy-1-(3-methoxy-benzyl)-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4- yl)-amide 
[0173] 




O 



[0174] The title compound was prepared analogously to Example 52 with the difference that 5-Benzyloxy-1 H-indole- 
2-carboxylic acid was used instead of 1 H-indole-2-carboxylic acid. MS (ESI+): m/e = 512. 
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Example 71: l.(3-Methoxy-benzyl)-5-nitro-1H-indo l6 -2-carboxylic acid (1 -isopropyl-piperidin-4-yl)- amide 
[0175] 



■ £ CCHT C> ~ < 




10 \ 

b 
y 

„ [0176] The tme compound was prepared ana.ogously to Example 52 with the difference that 5-N*ro-1 H-indole- 
2-carboxylic acid was used instead of 1 H-indole-2-carboxyhc acd. 
MS (ESI+):m/e = 451. 

Example 72: 5-Methoxy-1-(3-methoxy-benzyl)-1 H-indo.e-2-carboxyiic acid (1 -isopropyl-pipehdin-4-yl)- amide 

20 

[0177] 



30 

/ 




o 



[0178, The title compound was prepared analogously to Example 52 with the difference that 5-Methoxy-1 H-indole- 
as 2-carboxyiic acid was used instead of 1 H-indole-2-carboxylic acd. 
MS (ESI+):m/e = 436. 

Example 73: 1-(3-Methoxy-^^ 
40 [0179] 

II A 

45 



50 



55 




[0180] T^ecompoundwasprepa^ 

ride was used instead of 3-Bromometh y i-5-(5-chloro-th,ophen-2-yl)-.soxazole. MS (ESI + ). m/e - 420. 
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Example 74: 1-{3-Methoxy-benzenesulfonyl)-1 H-indole-2-carboxyiic acid (1-isopropyl-piperidin-4-yl)- amide 
[0181] 



10 




[0182] The title compound was prepared analogously to Example 1 with the difference that 3-Methoxy-benzenesui- 
fonyl chloride was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-isoxazole. MS (ESI+): m/e = 456. 

Example 75: 1-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide 

[0183] 



25 



30 




(i) 1-(4-Methoxy-phenyI)-1H-indole-2-carboxylic acid methyl ester 

35 [0184] To a suspension of 2 g 1H-lndole-2-carboxylic acid methyl ester, 3.2 g 4-Methoxy phenyl boronic acid, 2 g 
molsieve 4A, 1 .7 ml pyridine, 3 ml NEt 3 in 40 ml DCM 3.9 g Cu(OAc) 2 were added. The suspension was stirred for 3 
d at RT and for 2 d at 50°C then 3 ml saturated NaHC0 3 solution were added and the mixture filtered through a chem 
el ut® cartridge by elution with ethyl acetate. After concentration under reduced pressure and chromatographic purifi- 
cation on silica with ethylacetate/ heptane 4:1 the fractions containing the product were evaporated. Yield: 3 g 

40 

(ii) 1-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid 

[0185] To a solution of 3 g 1-(4-Methoxy-phenyl)-1 H-indole-2-carboxylic acid methyl ester in 50 ml THF 1 0 ml water 
and 0.58 g lithium hydroxide monohydrate were added. After stirring for 2 h at 60°C the reaction was cooled to RT: 
45 The mixture was acidified with half concentrated hydrochloric acid and the precipitate was collected by filtration and 
was washed with 10 ml water The product was obtained as a white solid which was dried under reduced pressure. 
Yield: 520 mg 

(vi) 1-(4-Methoxy-phenyI).-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide 

so 

[0186] To a solution of 36 mg 1-(4-Methoxy-phenyl)-1 H-indole-2-carboxylic acid in 1 ml DCM and 0.17 ml NEt 3 34 
mg BOP-CI were added at RT and the mixture was stirred for 30 min. After addition of 57 mg 1-lsopropyl-piperidin- 
4-ylamine hydrochloride the mixture was stirred over night. Subsequent the solvent was removed of under reduced 
pressure and the residue was purified by preparative HPLC (C18 reverse phase column, elution with a H 2 0/MeCN 
55 gradient with 0.1% TFA). The fractions containing the product were evaporated and lyophilized to yield a white solid. 
The product was obtained as its trifluoroacetate salt. Yield: 14 mg MS (ES + ): m/e = 329. 
[0187] According to Example 75 the following compounds were prepared by a similar procedure: 
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Example 


Structure 


MS (ESI+) 
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Example 86: 1-(4-Methoxy-phenyl)-1H-indole-2-carooxylic acid 4-pyridin-4-ylbenzylamide 



[0188] 
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(i) (4-Bromo-benzyl)-carbamic acid tert-butyl ester 

[0189] To a solution of 5 g 4-Bromo-benzylamine and 7 ml NEt 3 in 30 ml DCM 5.4 g Boc 2 0 were added. After stirring 
over night at RTthe reaction mixture was concentrated and the precipitate was collected by filtration. The solid product 
was dried under reduced pressure and was used in the subsequent reaction without further purification. 
Yield: 6.5 g 

(ii) (4-Pyridin-4-yl-benzyl)-carbarnic acid tert-butyl ester 



[0191] A solution of 500 mg (4-Bromo-benzyl)-carbamic acid tert-butyl ester, 213 mg 4-Pyridyl boronic acid and 500 
\i\ aqueous Na 2 C0 3 solution (2M) in 5 ml dimethoxyethane was purged with argon for 15 min. Then 60 mg Pd(PPh 3 ) 4 
were added and the mixture was heated to 100°C over night. Finally, 10 ml saturated NaHC0 3 solution were added 
and the mixture was filtered through a chem elut® cartridge by eiution with ethyl acetate. After subsequent removal of 
the solvent under reduced pressure the residue was purified by chromatography on silica with ethylacetate as eluent. 
The fractions containing the product were evaporated to yield a white solid. Yield: 490 mg 

(iii) 4-Pyridin-4-yl-benzylamine 



[0193] To a solution of 490 mg in 2 ml DCM 3ml TFA were added at RT. After stirring for 12 h the reaction mixture 
was diluted with 10 ml toluene and was coevaporated to yield a brown foam. The product was obtained as its trifluoro 
acetate salt. Yield: 330 mg 

(iv) 1-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid 4-pyridin-4-yl-benzylamide 

[0194] To solution of 50 mg 1-(4-Methoxy-phenyl)-1 H-indole-2-carboxylic acid and 100 \i\ NEt 3 in 2 ml DCM 47 mg 
BOP-CI were added at RT. After 1 h 51 mg 4-Pyridin-4-y!benzylamine were added and the reaction mixture was stirred 
over night. After removal of the solvent under reduced pressure the residue was purified by preparative H PLC (C18 
reverse phase column, eiution with a H 2 0/MeCN gradient with 0.1% TFA). The fractions containing the product were 
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evaporated and were lyophilized to yield a white solid. The product was obtained as its trifluoroacetate salt. 
Yield: 27 mg MS (ES1+): m/e = 434. 



Example B7: 1-(3-Methoxy 
[0195] 



.phenyl)-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide 
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Vnmi The f,e compound was prepared analogous, to Example 75 with the durance that g 3-Methoxypheny. 
boronic acid was used instead of g 4-Methoxyphenyl boron.c add,. 
20 MS(ESI+):m/e=392. 

3: i-(3-Chloro.phenyl)-1H-indole-2-carboxylic acid (1-isopropyl- P iperidin-4-yl)-amide 



Example 88: 
[0197] 
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add «as osed Mead of g 4-M.thoxyphenyl boronic acid,. 
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431, chioro 
pattern 



396, chioro 
pattern 



409, chioro 
pattern 



417, chioro 
pattern 



431, chioro 
pattern 



431, chioro 
pattern 
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f"Y-\ H f \ II 


428, chloro 
pattern 
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445, chloro 
pattern 


97 


6- 


429, chloro 
pattern 



Example 98: 1 -(3-Chloro-phenyl)-1 H-indole-2-carboxylic acid 4-pyridin-4-yl-benzylamide 
[0200] 




[0201] The title compound was prepared analogously to Example 86 with the difference that 1 -(3-Chloro-phenyl)- 
1H-indole-2-carboxylic acid was used instead of 1-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid. 
MS (ESI+): m/e = 438, chloro pattern. 
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Example 99: 1-(3,5-Dichloro-phenyl)-1H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide 
[0202] 




[0203] The title compound was prepared analogously to Example 75 with the difference that 3,5-Dichlorophenyl 
boronic acid was used instead of 4-Methoxyphenyl boronic acid,. MS (ESI+): m/e = 430, chloro pattern. 
[0204] According to Example 99 the following compounds were prepared by a similar procedure: 



Example 


Structure 


MS (ESI+) 
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479, chloro 
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465, chloro 
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CI 
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pattern 



Example 106: l.(4-Chloro-phenyl)-1H-indole-2-carboxylic acid (1-isopropyl-piperidln-4-yl)-amide 
[0205] 




CI 



[0206] Thetit,ecompoundwasprepar e dana,o g ouslytoExa m p«e75withthedifferenceth a t4-Ch,oro P heny l boronic 
acid was used instead of 4-Methoxyphenyl boronic acid. 
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Example 



Structure 



MS (ESI+) 
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Example 117: 1-(4-Chloro-phenyl)-1 H-indole-2-carboxylic acid 4-pyridin-4-ylbenzylamide 
[0208] 




[0209] The title compound was prepared analogously to Example 86 with the difference that 1-(4-Chloro-phenyl)- 
1H-indole-2-carboxylic acid was used instead of 1-(4-Methoxy-phenyl)-1 H-indole-2-carboxylic acid. 
MS (ESI+): m/e 438, chloro pattern. 

Example 118: 1-(4-Amino-quina2olin-7-ylmethyl)-1H-indole-2-carboxyIic acid (1-isopropyl-piperidin-4- yl)-amide 
[0210] 




NH 2 



[0211] The title compound was prepared analogously to Example 1 with the difference that 7-Bromomethyl-quina- 
zolin-4-ylamine [prepared by adopting a procedure described by Ewing, William R.; Becker, Michael R.; Choi-Siedeski, 
Yong Mi; Pauls, Heinz W,; He, Wei; Condon, Stephen M.; Davis, Roderick S.; Hanney, Barbara A.; Spada, Alfred P.; 
Bums, Christopher J.; Jiang, John Z.; Li, Aiwen; Myers, Michael R.; Lau, Wan R; Poii, Gregory B. PCTInt. Appl. (2001), 
460 pp. WO 0107436 A2] was used instead of 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole. 
MS(ESI+):m/e=443. 

Example 119: 1-(6-Chloro-benzo[b]thiophen-2-ylmethyI)-1HHndole-2-carboxylic acid (1 -isopropyl-piperidin-4-yI)- 
amide 



[0212] 




[021 3] The title compound was prepared analogously to Example 1 with the difference that 2-Bromomethyl-6-chloro- 
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300 pp. WO 9937304 A1 ; and Ewing, William R. et al. PCT Int. Appi. i^ui;, *ou HH - 
instead of 3-Bromomethyi-5-(5-chloro-thiophen-2-yl)-isoxazole. 
MS(ESi+): m/e = 466, chioro pattern. 

Example: 120: H 5-(5-Chloro-thiophen-2^ 
piperidin-4-yl)-amide 



[0214] 
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K>-< 



w KSSiL JLl JLd f 3*romo ma h»,.5-, 5 .« toro .,hio P he„.2.»0, !O x»zole. 
MS(ESI+): m/e = 500, chioro pattern. 

Example: 121: l-p^S-Chloro-thiophen^-yD-isoxazol-S-ylmethyH-IH-indal^-ca^oxylfc acid (1-isopropyl-piperidin- 
4-yl)-amide 



30 [0216] 



35 



40 



45 




of *-B™e^l-5-(5-chlorothiophen -2-yl)-isoxazole. MS(ESI + ): m/e = 483, chioro pattern. 
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Example 122: 3-Chioro-1 -f5-(5-ch!oro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxyiic acid (1 -isopropyl- 
piperidin-4-yl)-amide 

[0218] 



CI 



10 




[0219] To a solution of 40 mg l-(5-(5-Chloro-thlophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (1 - iso- 
propy!-piperidin-4-yl)-amide in 1 ml DCM 17 mg NCS were added and the mixture was stirred at RT over night. Finally, 
the reaction mixture was directly purified by preparative RP-HPLC eluting with a gradient of 0-100% acetonitrile in 
20 water (+ 0.01% trifluoroacetic acid). After lyophilization the product was obtained as its trifiuoroacetate salt. 
Yield: 1 5 mg MS (ES + ): m/e = 51 7, chioro pattern 

Example 123: 3-Bromo-1-[5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (1-isopropyl- 
piperidin-4-yl)-amide 

25 

[0220] 
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[0221] To a solution of 40 mg 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (1 -iso- 
propyl-piperidin-4-yl)-amide in 1 mi DCM 22 mg NBS were added and the mixture was stirred at RT over night. Finally, 
the reaction mixture was directly purified by preparative RP-HPLC eluting with a gradient of 0-100 % acetonitrile in 
water (+0.01% trifluoroacetic acid). After lyophilization the product was obtained as its trifiuoroacetate salt. 
Yield: 1 B mg MS (ES + ): m/e = 562, chioro pattern 
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Example 124: 1 -(4-Chloro-benzyl)-1 H-indole-2-cart)oxylic acid (1-isopropyl-piperidin-4-yl)-amide 
[0222] 



10 



15 




[0223] The title compound was prepared analogously to Example 1 with the difference that 1 -Chloromethyl-4-chloro- 
benzene was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-isoxazole. 

WIS (ESI+): m/e = 410, chloro pattern. 
20 [0224] According to Example 124 the following compounds were prepared by a similar procedure: 



Example 


Structure 


WIS (ESI+) 


125 


CI 


445, chloro 
pattern 


126 


cx>< 

C I 


409, chloro 
pattern 


127 


P 

0 

cr 


423, chloro 
pattern 
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128 


<_> 

cr>-<r 

C I 


431, chloro 
pattern 


129 


p a 

CI 


443, chloro 
pattern 


130 


ax 


445, chloro 
pattern 


131 


CY 


442, chloro 
pattern 


132 


H /=\ 

O 

cr 


445, chloro 
naffprn 
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133 


P O 


AAC r-Y\\c\rc\ 

4hO, cniuru 

pattern 


134 


H 

\ — N 

P 0 

CI 


459, chloro 
pattern 



Example 135: 1-(2,4-Di C hloro-ben2yl)-1H-indo!e-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)- amide 
[0225] 




,0226] Vm at* compound wo prepMd .n.losousl, .0 Example 1 w«h ll» « = IM LChlo^hyl- 



Example 


Structure 


MS (ESI+) 


136 


cr 

? . ■ 


465, chloro 
pattern 
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137 


\ N — N 


493, chloro 
pattern 


138 




479, chloro 
pattern 


139 


cr 


457, chloro 
pattern 


140 


CI 


479, chloro 
pattern 


141 


cr 


479, chloro 
pattern 
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142 


y=J~ u 

cr 


476, chioro 
pattern 


143 


cr 


478, chioro 
pattern 



Example 144: 1-(4-Methoxy-benzyl)-1 H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide 
[0228] 




^ 0 



[0229] The title compound was prepared analogously to Example 1 with the difference that 1 -Chloromethyl-4-meth 
oxy-benzene was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-isoxazole. MS (ESI-t-): m/e = 406. 

Example 145: (4-lsopropylamino-piperidin-1-yl)-[1-(4-methoxy-benzyl)-1 H-indol-2-yr|-methanone 
[0230] 




— O 



68 



EP 1 314 733 A1 

[0231 ] The title compound was prepared analogously to Example 1 with the difference that lsopropyl-piperidin-4-yl- 
amine was used instead of 1-Lsopropyl-piperidin-4-ylamine. 
MS(ESI+):m/e = 406. 

Example 146: 1-(4-Trifluoromethoxy-benzyl)-1 H-indole-2-carboxylic acid (1-isopropyipiperidin-4-yl)-amide 
[0232] 



OX 



HIM 




[0233] The title compound was prepared analogously to Example 1 with the difference that 1-Bromomethyl-4-trif- 
luoromethoxy-benzene was used instead of 3-Bromomethyl-5-(5-chloro4hiophen-2-yl)-isoxazole. MS (ESI+): m/e = 
459. 

Example 147: (4-lsopropyiamino-piperidin-1-ylH1-(4-trifluoromethoxy-benzyl)-1H-indol-2-yl]- methanone 
[0234] 




[0235] The title compound was prepared analogously to Example 146 with the difference that Isopropyl-piperidin- 
4-yl-amine was used instead of 1-lsopropyl-piperidin-4-ylamine. 
MS(ESI+):m/e = 459. 

Example 148: 1-(2-Chloro-benzyl)-1 H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide 
[0236] 




[0237] The title compound was prepared analogously to Example 1 with the difference that 1 -Bromomethy!-2-chloro- 
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benzene was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-iso X azole. MS (ESI + ): m/e = 410, chloro pat- 
[0238] According to Example 148 the following compounds were prepared by a similar procedure: 



Example 


Structure 


MS (ESI+) 


149 




410, chloro 
pattern 


150 




459, chloro 
pattern 


151 


^s*^N 0 


409, chloro 
pattern 


152 




443, chloro 
pattern 
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153 




431, chloro 
pattern 


154 


) — N 

O-c, ^ 


423, chloro 
pattern 


155 




445, chloro 
pattern 


156 


ok 


445, chloro 
pattern I 



Example 157: 1-(3,5-Dichloro-benzyl)-1 H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide 
[0239] 



CI 

[0240] The title compound was prepared analogously to Example 1 with the difference that 1-Chloromethyl- 
3,5-dichloro-benzene was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-isoxazole. MS (ESI+): m/e = 444, 
chloro pattern. 
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Example 158: [1-(3,5-Dichloro-benzyl)-1W 
[C241] 



10 
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[0242] The title compound was prepared analogously to Example 157 with the difference that Isopropyl-piperidin- 
4-yl-amine was used instead of 1-lsopropy!-piperidin-4-ylamine. 
MS (ESI+): m/e = 443, chloro pattern. 

Example 159: 3 -Fluoro-H5-(5-chloro-thioph acid (1-isopropyl- 

piperidin-4-yl) -amide 

[0243] 



















H 


c 













a- 



[0244] To a solution of 40 mg 1 -[5-(5-Chloro-thiophen-2.yl)-isoxazol-3-ylmethyll«1 H-indole-2-carboxylic acid (1 -fso- 
prop V l-piperidin-4-yl)-amide in 1 ml DCM 22 mg N-Fluoropyridinium triflate were added and the mixture was st.rred at 
RT for 4 days Finally, the reaction mixture was directly purified by preparative RP-HPLC eluting with a gradient of 
0-100% acetonitrile in water (+0.01 % trifluoroacetic acid). After lyophiiization the product was obtained as its tnfluor- 
oacetate salt. 

Yield: 22 mg MS (ES + ): m/e = 501 , chloro pattern 
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Example 160: 1-[5-(5-Chloro-thiophen-2-yl)-isoxa2ol-3-ylmethyl]-3-cyano-1 H-indole-2-carboxylic acid (1-isopropyl- 
piperidin-4-yl)-amide 

[0245] 



10 



15 




(i) 3-lodo-1 H-indole-2-carboxylic acid methyl ester 

20 [0246] To a solution of 2 g 1 H-lndole-2-carboxylic acid methyl ester and 2.1 g KOH in 20 ml DMF a solution 2.7 g l 2 
in 1 0 ml DMF were added dropwise at RT. After 30 min the reaction mixture was diluted with a solution of 2.5 g NaHS0 3 
in 1 00 ml water. The product was collected as a white precipitate by filtration and was washed with 1 0 ml water. Yield: 3 g. 

(ii) 3-Cyano-1H-indole-2-carboxylic acid methyl ester 

25 

[0247] To a solution of 2 g 3-lodo-1 H-indole-2-carboxyIic acid methyl ester in 1 0 ml DMF and 20 ml THF 1 .5 g CuCN , 
434 mg Et 4 NCN, 461 mg DPPF were added and the mixture was purged with argon for 15 min. Then, 254 mg Pd 2 
(dba) 3 were introduced and the reaction was heated to 80 °C for 5 h. Finally, 10 ml saturated NaHC0 3 solution were 
added and the mixture was filtered through a chem elut® cartridge by elution with DCM. After subsequent removal of 
30 the solvent under reduced pressure the residue was purified by chromatography on silica with ethylacetate as eluent. 
The fractions containing the product were evaporated to yield a white solid. Yield: 1 .2 g 

(iii) 1-[5-(5-Chloro-thiophen-2-yS)-isoxa20l-3-ylmethyl]-3-cyano-1H-indole-2-carboxyiic acid methyl ester 

35 [0248] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 (iv), using 3-Cyano-1H-indole-2-carboxylic acid methyl ester as the starting material. 

(iv) 1 -t5-(5-Chioro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3-cyano-1H-indole-2-carboxyiic acid 

40 [0249] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 (v), using 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazo!-3-yimethyl]-3-cyano-1 H-indole-2-carboxylic acid methyl ester as the 
starting material. 

(v) 1 -t5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3-cyano-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin- 
45 4-yl)-amide 

[0250] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 (vi), using 1 -[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-3-cyano-1 H-indole-2-carboxylic acid as the starting ma- 
terial. 

so MS (ES + ): m/e = 508, chloro pattern 
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Example 161:1 -[5-(5-Chloro-thiophen-2-yl)-isoxazo!-3-ylmethyl]-3-cyano-7-methyl-1 Hindole-2-carboxylic acid 
(1-isopropyl-piperidin-4-yl)-amide 

[0251] 




[0252] The title compound was prepared analogously to Example 1 86 with the difference that 7-MethyM H-indole- 
2-carboxyiic acid methyl ester was used instead of 1 H-lndole-2-carboxylic acid methyl ester MS (ESI+): m/e = 522, 
chloro pattern. 

Example 162: 1-[2-(5-Chloro-thiophen-2-yi)-thiazol-5-ylmethyl]-1 H-indole-2-carboxylic acid (1-isopropyl-piperidin- 
4-yI)-amide 

[0253] 




[0254] The title compound was prepared analogously to Example 1 with the difference that 5-Bromomethyi-2-(5-chlo- 
ro-thiophen-2-yl)-thiazole [prepared by adopting a procedure described by Ewing, William R. et al.; PCT Int. Appl. 
(2001), 460 pp. WO 0107436 A2] was used instead of 3-Bromomethyl-5-(5-chioro-thiophen-2-yl)-isoxazole. 
MS (ESI+): m/e = 499, chloro pattern. 

Example 163: 1-(3-Chloro-benzyl)-1H-indole-2-cart>oxylic acid (1-isopropyl-piperidin-4-yI)-amide 
[0255] 




[0256] The title compound was prepared analogously to Example 1 with the difference that 1 -Bromomethyl-3-chloro- 
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benzene was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-isoxazole. MS (ESI+): m/e = 410, chloro pat- 
tern. 

Example 164: [1-(3-Chloro-benzyl)-1H-indol-2-yl]-(4-isopropylamino-piperidin-1-yl)-methanone 
[0257] 




C I 



[0258] The title compound was prepared analogously to Example 163 with the difference that Isopropyl-piperidin- 
4-yl-amine was used instead of 1-lsopropyl-piperidin-4-ylamine. 
MS (ESI+): m/e = 409, chloro pattern. 

Example 165: 1-(3-Carbamoyl-benzyl)-1H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide 
[0259] 




H 2 N 

[0260] The title compound was prepared analogously to Example 1 with the difference that 3-Bromomethy!-benza- 
mide was used instead of 3-Bromomethyl-5-(5-chloro-thiophen-2-yl)-isoxazole. MS (ESI+): m/e = 419. 
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Example 1 66: 3-[2-(4-isopropylamino-piperidine-1 -carbonyl)-indo!-1 -ylmethyl]-benzamide 
[0261] 




H 2 N 



[0262] The title compound was prepared analogously to Example 165 with the difference that Isopropyl-piperidin- 
4-yl-amine was used instead of 1-lsopropy!-piperidin-4-ylamine. 
MS(ESi+):m/e = 419. 

Example 167: 1-(3,5-Dimethoxy-benzyl)-1H-indole-2-carboxylic acid (1-isopropylpiperidin-4-yl)-amide 
[0263] 




O 



[0264] The title compound was prepared analogously to Example 1 with the difference that 1-Chloromethyi- 
3,5-dimethoxy-benzene was used instead of 3-Bromomethyl-5-(5-chlorothiophen-2-yl)-isoxazole. MS (ESI+): m/e = 
435. 
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Example 1 68: [1 -(3,5-Dimethoxy-benzyl)-1 H-indol-2-yl]-(4-isopropylamino-piperidin-1 -yl)-methanone 
[0265] 



10 



15 




[0266] The title compound was prepared analogously to Example 167 with the difference that Isopropyl-piperidin- 
20 4-yI-amine was used instead of 1-lsopropyl-piperidin-4-yiamine. 
MS (ESI+):m/e = 435. 

Example 169: 1«[2-(4-Chloro-phenyl)-ethyl]-1H-indoie-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide. 
25 [0267] 



30 



35 




CI 



(i) Toluene-4-sulfonic acid 2-(4-chloro-phenyl)-ethyl ester 

40 

[0268] 5 g (31 .9mmol) of 2-(4-Chloro-phenyl)-ethanol was dissolved in 1 00 ml of pyridine and the solution was cooied 
to 0 °C. 6.09 g (31 .9mmol) of para-toluene sulfonyl chloride was added to this solution and the reaction was stirred at 
0 °C for 2 h, then at room temperature for 16 h. The solvent was removed under reduced pressure, the residue was 
taken-up in ethyl acetate and the solution was washed once with saturated aqueous sodium bicarbonate, once with 
45 water, and once with saturated aqueous sodium chloride. The organic phase was dried with sodium sulfate, filtered 
and the solvent was removed under reduced pressure. The compound was recrystallised from n -heptane/ethyl acetate. 
Yield 6.23 g. MS (CI+): m/e = 311 (M+H + ). 

(ii) 1-[2-(4-Chloro-phenyl)-ethyl]-1H-indole-2-carboxyiic acid ethyl ester 

50 

[0269] 0.5g (2.6 mmol) of 1 H-lndole-2-carboxylic acid ethyl ester was dissolved in DMF and 116 mg (2.9 mmol) of 
sodium hydride (60% dispersion in mineral oil) was added. The solution was stirred for 30 min at room temperature, 
then cooled to -78 °C. A solution of 0.82 g (2.6 mmol) of toluene-4-sulfonic acid 2-(4-chloro-phenyl)-ethyI ester in DMF 
was added to this cooled solution. The solution was warmed to RT and was stirred for 1 6 h. The solvent was removed 
55 under reduced pressure, the residue was taken-up in ethyl acetate and the solution was washed once with saturated 
aqueous sodium bicarbonate, once with water, and once with saturated aqueous sodium chloride. The organic phase 
was dried with magnesium sulfate, filtered and the solvent was removed under reduced pressure. The residue was 
chromatographed on silica gel eluting with a gradient of n -heptane/ethyl acetate. 
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Yield 480 mg. MS (Cl + ): m/e = 328 (M+H + ). 

(iii) l-[2-(4-Chloro-phenyl)-ethyl]-1H-indole-2-carboxylic acid 

5 10270] 480 mg (1 .5mmol) of 1 - [2 -(4-Chloro-phenyl)-Gthyn-1 H-indole-2-camoxylic acid 

ml of dioxan and 5 ml of 2N aqueous sodium hydroxide was added. The reaction was heated to 60 C for 2 h then 
cooled to 0 4. The solution was diluted with 1 0 ml of water and the pH of the solution was adjusted to M 
2 an™ l by the addftion of concentrated aqueous HCI, whereupon the product precipitates. The product was filtered 
off and dried under reduced pressure. 

10 Yield 390 mg. MS (Cl + ): m/e = 300 (M+H+). 

(iv) 1 -[2-(4-Chloro-phenyl)-ethyl)-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide. 

r0271l 50mg (0.2mmol) of 1 -t2-(4-Chloro-phenyl)-ethyl]-1 H-indole-2-carboxylic acid was dissolved in 2 ml of DMF 
is and 54 7 mg (0 .2 mmol) of TOTU and 0.21 ml (1 .7 mmol) of NEM was added. This solution was st irred a ^room tem^ 

^ureX min. 35.9 mg (0.2 mmol) of 1 -isopropyl-piperidin-4-ylamine dihydrochloride was , j*^*^"! 

soLn was stirred at room temperature for 16 h. The product was purified by preparative RP-HPLC elut.ng wrih .a 

gSent of 0-1 00% acetonitrile in water( + 0.01% trtfluoroacetic acid). After lyophilization the product was obtained as 

its trifluoroacetate salt. 
20 Yield 46.9 mg. MS (TOF-ES+): m/e = 424 (M+H + ). 

[0272] 



25 



30 



35 




(i) Toluene-4-sulfonic acid 2-(2,4-dichloro-phenyl)-ethyl ester 

40 [0273] This compound was prepared using a procedure analogous to that described for the prepare* on of Example 
169 (J, using 2-(2 4-dichloro-phenyl)-ethanol as the starting material. The compound was recrystalhsed from n-hep- 
tane/ethyl acetate. 

Yield 7.1 2 g. MS (CI+): m/e = 345 (M + ). 

45 (ii) 1 -[2-(2,4-Dichlorophenyl)-ethyl]-1 H-indole-2-carboxylic acid ethyl ester 

[0274] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 69 S, and using toluene-4-sulfonic acid 2-(2.4-dichlorophenyl)-ethyl ester as the starting material. 
Yield 91 mg. MS (LC-MS-ES+): m/e = 362 (M + ). 

50 

(iii) i-[2-(2,4-Dichlorophenyl)-ethyl]-1H-indole-2-carboxylic acid 

[02751 This compound was prepared using a procedure analogous to that described for the preparation of Example 
?69 Si). SrS J(2ADichlorophen y 0-ethvl]-1H-indoie-2K : arboxylic acid ethyl ester as the starting material. 
55 Yield 69 mg. MS (Cl + ): m/e = 334 (M + ). 
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(iv) 1 -[2-(2,4-Dichlorophenyi)-ethy!]-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin-4-yl)-amide 

[0276] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 69 (iv), using 1-[2-(2,4-Dichiorophenyl)-ethyl]-1H-indole-2-carboxylic acid as the starting material. 
Yield 69 mg. MS (Cl + ): m/e = 334 (M + ). 

Example 171: 1-[2-(3-Methoxy-phenyl)-ethyl]-1 H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide 



(i) Toluene-4-sutfonic acid 2-(3-methoxyphenyl)-ethyl ester 

[0278] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 69 (i), using 2-(3-methoxyphenyl)-ethanol as the starting material. The compound was chromatographed on silica gel 
eiuting with n-heptane/ethyl acetate (4/1). 
Yield 5.13 g. MS (Cl + ): m/e = 306 (M + ). 

(ii) 1-[2-(3-Methoxy-phenyl)-ethyl]-1H-indole-2-carboxylic acid ethyl ester 

[0279] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 69 (ii), using to!uene-4-sulfonic acid 2-(3-methoxyphenyl)-ethyi ester as the starting material. 
Yield 554 mg. MS (LC-MS-ES+): m/e = 324 (M+H+). 

(iii) 1-[2-(3-Methoxy-phenyl)-ethyl]-1H-indole-2-carboxylic acid 

[0280] This compound was prepared using a procedure analogous to that described for the preparation of Example 
1 69 (iii), using 1-[2-(3-Methoxy-phenyl)-ethyl]-1 H-indole-2-carboxylic acid ethyl ester as the starting material. 
Yield 3B4mg. MS (Cl + ): m/e = 296 (M+H + ). 

(iv) 1-[2-(3-Methoxy-phenyl)-ethyl]-1H-indole-2-carboxylic acid (1-isopropyl-piperidin-4-yl)- amide 

[0281 ] This compound was prepared using a procedure analogous to that described for the preparation of Example 
169 (iv), using 1-[2-(3-Methoxy-phenyl)-ethyl]-1H-indole-2-carboxylic acid as the starting material. 
Yield 44 mg. MS (LC-MS-ES+): m/e = 419 (M+). 



[0277] 
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Example 1 72: 1 -[2-(4-Chioro.phenyI)-ethyI]-4.methoxy-1 H-indole-2-carboxylic acid (1 -isopropy!- piperidin-4-yl)-amide 
[0282] 




[02831 This compound was prepared using a procedure analogous to that described for the preparation of Example 
169, using 4-methoxy-1H-indole-2-carboxyiic acid methyl ester as the starting material. 
Yield 67 mg. MS (ES+): m/e = 454 (M + ). 

Pharmacological testing 

[0284] The ability of the compounds of the formula I to inhibit factor Xa or factor Vila or other enzymes like ^thrombin 
S„ or trypsin can be assessed by determining the concentration of the compound of the formula I that .nh.b,ts 
enzyme act by 50 %, i. e. the IC 50 value, which was related to the inhibition constant Ki. Purified enzymes were 
used" ch omogenic assays. The concentration of inhibitor that causes a 50 % decrease in the rate of substrate 
hydol^ 

control) versus the log of the concentration of the compound of formula I. For calculating the mhtolfon constant K., the 
IC 50 value was corrected for competition with substrate using the formula 

Ki = IC 50 / {1 + (substrate concentration / Km)} 

wherein Km is the Michaelis-Menten constant (Chen and Prusoff, Biochem. Pharmacol. 22 (1973), 3099-3108; I. H 
SegTEnSme Nineties, 1975, John Wiley & Sons, New York, 100-125; which were incomorated here.n by reference). 

a) Factor Xa Assay 

r02851 In the assay for determining the inhibition of factor Xa activity TBS-PEG buffer (50 mM Tris-HCI, pH 7.8, 200 
EaCOOW 

wells of a Costar half-area microliter plate 25 oJ human factor Xa (Enzyme Research Laborator.es, Inc.; South Bend, 
Liana) in TBS-PEG- 40 ul 1 0 % (v/v) DMSO in TBS-PEG (uninhibited control) or various concentrates of the com- 
pound to bltested diluted^ 10 % (v!v) DMSO in TBS-PEG; and substrate S-2765 (N(«)-benzyloxycarbonyl-D-Arg- 
Glv-L-Ara-D-nitroanilide; Kabi Pharmacia, Inc.; Franklin, Ohio) in TBS-PEG. 

?he ass?y was performed by pre-incubating the compound of formula I plus enzyme for 10 min. Then the assay was 
mZ by aZg substrate to obtain .final volume of 100 uJ. The initial velocity of chromogen.c substrate £d»£. 
^measured by the change in absorbance at 405 nm using a Bio-tek Instruments kinetic plate reader (Ceres 
UV90^HDja7 2 5-Cduri 

concentration was 0.5 nM and substrate concentration was 140 uM. 

b) Factor Vila Assay 

r02861 The inhibitory activity towards factor Vila/tissue factor activity was determined using a chromogenic assay 
Lssen ialiy as described previously (J. A. Ostrem et a... Biochemistry 37 (1998) 1053-1059 which was ,nco = ted 
herein by reference). Kinetic assays were conducted at 25 -C in hatf-area microtiter plates (Costar Corp., Cambridge, 
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Massachusetts) using a kinetic plate reader (Molecular Devices Spectramax 250). A typical assay consisted of 25 \i\ 
human factor Vila and TF (5 nM and 10 nM, respective final concentration) combined with 40 uJ of inhibitor dilutions 
in 10% DMSO/TBS-PEG buffer (50 mM Tris, 15 mM NaCI, 5 mM CaCI 2 , 0.05 % PEG 8000, pH 8.15). Following a 15 
minute preincubation period, the assay was initiated by the addition of 35 uJ of the chromogenic substrate S-2288 
s (D-lle-Pro-Arg-p-nitroanilide, Pharmacia Hepar Inc., 500 u,M final concentration). The results (inhibition constants Ki 
(FXa) for inhibition of factor Xa) are shown in Table 1 . 



Table 1 : 



10 


Example 


Ki(FXa) QiM] 


Example 


Ki(FXa)[u.M] 


Example 


Ki(FXa) QiM] 


1 


0,0033 


33 


0,011 


160 


0,0001 




2 


0,020 


34 


2,997 


161 


0,0001 




3 


0,001 


35 


0,502 


162 


0,057 


15 


4 


0,834 


36 


0,018 


163 


0,654 




5 


0,005 


37 


0,003 


165 


0,765 




6 


0,013 


38 


0,701 


169 


0,073 


20 


7 


. 0,004 


39 


2,001 


170 


0,47 


8 


0,009 


41 


1,029 


172 


0,041 




9 


0,003 


43 


0,504 








10 


0,182 


46 


0,161 






25 


11 


0,0001 


47 


0,064 








12 


0,114 


48 


0,027 








13 


0,00025 


50 


0,071 






30 


14 


1,718 


51 


0,106 








15 


0,0035 


52 


0,089 








16 


0,055 


55 


1,700 








17 


1,966 


61 


0,475 






35 


18 


0,016 


66 


0,043 








19 


0,050 


67 


0,187 








20 


0,007 


69 


0,159 






40 


21 


0,007 


70 


0,114 








22 


0,217 


71 


0,277 








23 


0,003 


72 


0,167 








24 


0,132 


119 


0,040 






45 


25 


0,336 


120 


0,004 








26 


0,0001 


121 


0,003 








27 


0,0002 


122 


0,002 






50 


28 


0,014 


123 


0,002 








29 


0,019 


146 


0,44 








30 


0,025 


148 


1,930 






55 


31 


0,018 


157 


0,686 






32 


0,037 


159 


0,002 
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Claims 

1 . A compound of the formula I, 




I 

\_ii_i_R2_v— G— M (» 



Q — R° 



wherein 

RO is 1 . a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is mono-, di- or trisubstituted inde- 

pendently of one another by R 8 , 

2. a monocyclic or bicyclic 5- to 14-membered heteroaryl out of the group pyrimidinyl, indolyl, isoin- 
dolyl, indazolyl, phthalazinyl, quinolyl, isoquinolyl, benzothiophen, quinazolinyl and phenylpyndyl, 
wherein said heteroaryl is unsubstituted or mono-, di- or trisubstituted independently of one another 
by R 8 , or 

3. a monocyclic or bicyclic 5- to 14-membered heteroaryl, containing one, two, three or tour heter- 
oatoms chosen from nitrogen, sulfur or oxygen, wherein said heteroaryl is unsubstituted or mono-, 
di- or trisubstituted independently of one another by R 8 , and which is additionally substituted by a 
monocyclic or bicyclic 5- to 1 4-membered heteroaryl, containing one, two, three or four heteroatoms 
chosen from nitrogen, sulfur or oxygen, wherein heteroaryl is unsubstituted or mono-, di- or trisubsti- 
tuted independently of one another by R 8 , 

R 8 is 1. halogen, 

2. -N0 2 , 

3. -CN, 

4. -C(0)-NH 2 , 

5. -OH, 

6. -NH 2 , 

7. a monocyclic or bicyclic 5- to 14-membered aryl, wherein aryl is mono-, di- or tnsubstituted inde- 
pendently of one another by halogen or -0-(C r C 8 )-alkyl, 

8. -(CVC 8 )-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of one 
another by halogen, NH 2 , -OH or a methoxy residue, or 

9. -0-(C r C 8 )-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of one 
another by halogen, NH 2 , -OH or a methoxy residue, 

provided that R 8 is at least one halogen, -C(0)-NH 2 or -0-(C r C 8 )-alkyl residue, if R° is a monocyclic or 
bicyclic 6- to 14-membered aryl, 

Q is a direct bond, -C(O)-; -C(0)-NR">-, -NR1°-C(0)-, -SO r , -(C 1 -C 6 )-alkylen, 

wherein alkylen is unsubstituted or mono-, di- or trisubstituted independently of one another by halogen, 
-NH 2 or -OH; or -(C 3 -C 6 )-cycloalkylen, wherein cycloalkylen is unsubstituted or mono-, di- or trisubstituted 
independently of one another by halogen, -NH 2 or -OH; 

R1 is hydrogen atom or -(C 1 -C 4 )-alkyl, 

R2 is a direct bond or -(C 1 -C 4 )-alkylen, or 

R1 and R 2 together with the nitrogen atom and V to which they are bonded form a 5- to 7-membered cyclic group, 
containing up to 1, 2, 3 or 4 heteroatoms chosen from nitrogen, sulfur or oxygen, wherein said cyclic group is 
unsubstituted or mono-, di- or trisubstituted independently of one another by R 14 , 
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R 14 is halogen, -OH, =0, -(C r C 4 )-alkyl, -(C r C 4 )-alkoxy, -N0 2 , -C(0)-OH, -CN, -NH 2 , -C(0)-0-(C r C 4 )-alkyl, 
-(C r C Q )-alkylsulfonyl, -S0 2 , -CCOJ-NH-^-CeJ-alkyl, -C(0)-NH-[(C r C 8 )-alkyl] 2 , -NR 10 -C(O)-NH-(C r C 8 )-alkyl, -C 
(0)-NH 2l -SR™, or -NRi0-C(O)-NH-[(C r C 8 )-alkyl] 2 , 
wherein R 10 is hydrogen atom or -(C r C 4 )-alkyl f 

5 

V is 1 . a 3- to 7-membered cyclic residue, containing up to 1 , 2, 3 or 4 heteroatoms 

chosen from nitrogen, sulfur or oxygen, wherein said cyclic residue is unsubsti- 
tuted or mono-, di- ortrisubstituted independently of one another by R 14 , 

2. a 6- to14-membered aryl, wherein aryl is unsubstituted or mono-, di- or tris- 
10 ubstituted independently of one another by R 14 , or 

3. a monocyclic or bicyciic 5- to 14-membered heteroaryl, wherein said heter- 
oaryl is unsubstituted or mono-, di- ortrisubstituted independently of one another 
by R 14 , 

15 G is a direct bond, -(CH 2 ) m -NRio.s0 2 -NR 10 -(CH 2 ) n -, -(CH 2 ) m -CH(OH)-(CH 2 ) n -, 

-(CH 2 ) m -, -(CH 2 ) m -0-(CH 2 ) n -, -(CH 2 ) m -C(O)-NRi0"(CH 2 ) n -, -(CH 2 )-S0 2 -(CH 2 ) n -, 
-(CH 2 ) m -NRi0. C (O)-NRi0-(CH 2 ) n -, -(CH 2 ) m -NRio.c(0)-(CH 2 ) n -, -(CH 2 ) m -C(0) 
-(CH 2 ) n -, -(CH 2 )-S-(CH 2 ) n -, -(CH 2 ) m -SO 2 -NRi0-(CH 2 ) n - l -(CH 2 ) m -NRi0- S O 2 - 
(CH 2 ) n -, -(CH 2 ) m -NRio., -(CH 2 ) m -0-C(0)-NRi°-(CH 2 ) n - or -(CH 2 ) m -NRlO- C (0) 

20 -0-(CH 2 ) n -. 

n and m are are independently of one another identical or different and are the integers zero, 1 , 

2,3,4, 5 or 6, 

25 Rio j s hydrogen atom or -(C r C 4 )-alkyl, 

Mis 1. a hydrogen atom, 

2. -(C r C 8 )-alkyl, wherein alkyl is unsubstituted or mono-, di- or tris ubstituted 
independently of one another by R 14 , 
30 3. -C(0)-NR 11 R 12 , 

4. -(CH 2 ) m -NRio, 

5. -(C 6 -C 14 )-aryl, wherein aryl is unsubstituted or mono-, di- ortrisubstituted in- 
dependently of one another by R 14 

6. -(C 5 -C 14 )-heteroaryl, wherein heteroaryl is unsubstituted or mono-, di- ortris- 
35 ubstituted independently of one another by R 14 

7. (C 3 -C 7 )-cycioalkyl, wherein said cycioalkyl is unsubstituted or mono-, di- or 
trisubstituted independently of one another by R 14 , or 

8. a 3- to 7-membered cyclic residue, containing up to 1 , 2. 3 or 4 heteroatoms 
chosen from nitrogen, sulfur or oxygen, wherein said cyclic residue is unsubsti- 

40 tutedormono-, di- ortrisubstituted independently of one another by R 14 wherein 

R 14 is defined above, 

R 11 and R 12 are independently of one another identical or different and are 

45 1. hydrogen atom, 

2. -(C,-C 6 )-alkyl, wherein aikyl is unsubstituted or mono-, di- or trisubstituted 
independently of one another by R 13 , 

3. -{Ce-C^J-aryl-fC^C^-alkyl-, wherein alkyl and aryl independently from one 
another are unsubstituted or mono-, di- ortrisubstituted by R 13 , 

50 4. -(C 6 -C 14 )-aryl-, wherein aryl is unsubstituted or mono-, di- or trisubstituted 

independently of one another by R 13 , 

5. -(C 5 -C 14 )-heteroaryl, wherein heteroaryl is unsubstituted or mono-, di- ortris- 
ubstituted independently of one another by R 13 or 

6. -(C 5 -C 14 )-heteroaryl-(C r C 4 )-alkyl-, wherein alkyl and heteroaryl independ- 
5 5 ently from one another are unsubstituted or mono-, di- or trisubstituted by R 13 

R 11 and R 12 together with the nitrogen atom to which they are bonded form a saturated 5- to 

7-membered monocyclic heterocyclic ring which in addition to the nitrogen atom can 
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contain one or two identical or different ring heteroatoms chosen from oxygen, sulfur 
and nitrogen; wherein said heterocyciic ring is unsubstituted or mono-, di- ortrisub- 
stituted independently of one another by R 13 , 

R 13 i s halogen, -N0 2 , -CN, -OH, -(C r C 8 )-a!kyl, -(C r C 8 )-alkyloxy, -CF 3 , -C(0)-NH 2 or-NH 2 , 

and 

R3 R 4 R s R 6 and R 7 are independent of one another are identical or different and are hydrogen atom, F, CI, 
1,1 Br, I, (C r C 4 )-alkyl. -CF 3 , phenyl, phenyKC r C 4 )-alkyl-, (C r C 4 )-alkoxy, wherein 

alkoxy is unsubstituted or substituted one to three times by halogen, phenyloxy-, 
phenyHC^-alkoxy-, -OH, -N0 2 , -NR11R12, -NR™-S0 2 -R1°, _ S -R1<\ -SO n -R™ 
wherein n is 1 or 2, -S0 2 -NR"R 12 , -CN or -CO-R™ 
wherein R 10 , R 11 and R 12 are as defined above 

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically tolerable salts. 
A compound of the formula I, wherein 

ro is 1 . phenyl, wherein phenyl is unsubstituted or mono-, di- ortrisubstituted independently of one another 
by R 8 

2 a bicyciic 5- to 14-membered heteroaryl selected out of the group indolyl, isoindolyl, benzofuranyi, 
benzothiophenyl, 1 ,3-benzodioxolyl, indazolyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, quino- 
linyl, isoquinoiinyl, chromanyl, isochromanyl, cinnolinyl, quinazolinyl, quinoxalinyi, phthalazinyl, pyn- 
doimidazolyl, pyridopyridinyl, pyridopyrimidinyl, purinyl and pteridinyl, 

wherein said heteroaryl is unsubstituted or mono-, di- ortrisubstituted independently of one another 
by R 8 

and in addition is substituted by a residue selected out of the group pyridyl, 2-pyridyl, 3-pyndyl, 4-py- 
ridyl pyrroly! 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyra- 
zolyl oxazolyl, isoxazoiyl, thiazolyl, isothiazolyl, thiadiazolyl, tetrazolyt, pyridazinyl and pyrazinyl, 
wherein said residue is unsubstituted or mono-, di- ortrisubstituted independently of one another by Re 

3 a monocyclic 5- to 14-membered heteroaryl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyndyl, 
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, 
oxazolyl, isoxazoiyl, thiazolyl, isothiazolyl, tetrazolyl, pyridazinyl and pyrazinyl, 

wherein said heteroaryl is unsubstituted or mono-, di- ortrisubstituted independently of one another 
by R B 

and in addition is substituted by a residue selected out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-py- 
ridyl pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl, pyra- 
zolyl, oxazolyl, isoxazoiyl, thiazolyl, isothiazolyl, tetrazolyl, pyridazinyl and pyrazinyl, wherein said 
residue is unsubstituted or mono-, di- ortrisubstituted independently of one another by R 8 

rs is 1 . halogen, such as F, CI, Br or J, 

2. -C(0)-NH 2 , 

3. -(C 1 -C 4 )-alkyl, wherein alkyl is unsubstituted or mono-, di- ortrisubstituted independently of one 
another by halogen, -OH or a methoxy residue, or 

4. -0-(C r C 4 )-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of one 
another by halogen or a methoxy residue, 

provided that R 8 is at least one halogen, -C(0)-NH 2 or -O-^-C^-alkyl residue, if R° is a monocyclic or 
bicyciic 6- to 14-membered aryl, 

Q is a direct bond, -C(O)-; -S0 2 - or -(C r C 6 )-aikylen, 

R 1 is hydrogen atom or -(C r C 2 )- alkyl, 
R2 is a direct bond or -(C.,-C 2 )-alkylen, or 

R1 and R 2 together with the nitrogen atom and V to which they are bonded form a 5- to 7- membered cyclic group 
out of the group piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidine, 1 ,2,3-triazme, 1 ,2,4-tnazine, 
13 5-triazine 1 2 3-triazole, 1 ,2,4-triazole, tetrazine, tetrazole, 1,2-diazepine, 1 ,3-diazepine, 1,4-diazepme, 
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azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, thiazole, isothiazole, thia- 
diazole orthiomorpholine, 

wherein said cyclic group is unsubstituted or mono-, di- or trisubstituted independently of one another by R 14 , 
R 14 is halogen, -(C,-C 4 )-alkyl or -NH 2 , 

V is 1 . a 3- to 7-membered cyclic residue out of the group containing compounds which are derived from 

aziridine, azirine, azetidine, pyrrole, pyrrolidine, imidazole, pyrazole, 1 ,2,3-triazole, 1 ,2,4-triazole, 
tetrazole, pyridine, pyrimidine, pyrazine, 1 ,2,3-triazine, 1 ,2,4-triazine, 1 ,3,5-triazine, tetrazine, tetra- 
zole, azepine, diazirine, 1 ,2-diazepine, 1 ,3-diazepine, 1 ,4-diazepine, pyridazine, piperidine, pipera- 
zine, pyrrolidinone, ketopiperazine, 

furan, pyran, dioxole, oxazole, isoxazole. 2-isoxazoline, isoxazolidine, morpholine, oxirane, oxaziri- 
dine, 1 ,3-dioxolene, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxaziridine, 

thiophene, thiopyran, thietan, thiazole, isothiazole, isothiazoline, isothiazolidine, 1 ,2-oxathiolan, thi- 
opyran, 1 ,2-thiazine, 1 ,3-thiazole, 1 ,3-thiazine, 1 ,4-thiazine, thiadiazine orthiomorpholine, 
wherein said cyclic residue is unsubstituted or mono-, di- or trisubstituted independently of one an- 
other by R 14 , 

2, phenyl, wherein phenyl is unsubstituted ormono-, di- or trisubstituted independently of one another 
by R 14 , or 

3. a bicyclic 5- to 14-membered heteroaryl out of the group quinolyl, isoquinolyl and quinoxalinyl, 
wherein said heteroaryl is unsubstituted or mono-, di- or trisubstituted independently of one another 
by R14 

G is a direct bond, -(CH 2 ) m -, or -(CH 2 ) m -NR 10 -, 
m is the integers zero, 1 , 2, 3 or 4, 
R 10 is hydrogen atom or -(C 1 -C 4 )-alkyl, 

M is 1 . a hydrogen atom, 

2. -(C 6 -C 1 4 ) -heteroaryl, wherein heteroaryl is a residue out of the group which can be derived from 
piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1 ,2,3-triazine, 1 ,2,4-triazine, 
1 ,3,5-triazine, 1 ,2,3-triazole, 1 ,2,4-triazole, tetrazine, tetrazole, 1,2-diazepine, 1 ,3-diazepine, 1 ,4-di- 
azepine, azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, thi- 
azole, isothiazole, tetrahydro pyran, thiadiazole orthiomorpholine, wherein said heteroaryl is unsub- 
stituted or mono-, di- or trisubstituted independently of one another by R 14 , 

3. -(C-i-CeValkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted independently of one 
another by R 14 or 

4. (C 3 -C 6 )-cycloalkyI, 

R 3 , R 4 , R 5 , R 6 and R 7 are independent of one another are identical or different and are hydrogen atom, F, CI, Br, 
-(C r C4)-alkyl, -CF 3 , -(C 1 -C 4 )-aikoxy, phenyl-^., -C^-alkoxy-, -N0 2 or-SO n -R 10 , wherein n is 1 or 2, and R 10 is as 
defined above, 

in all its stereo isomeric forms and mixtures thereof in any ratio, and its physiologically tolerable salts. 
A compound of the formula I as claimed in claim 1 or claim 2, wherein 

R° is 1 . phenyl, wherein phenyl is unsubstituted or mono- or disubstituted independently of one another by 

R 8 , or 

2. a monocyclic 5- to 14-membered heteroaryl out of the group thienyl, thiadiazolyl, isoxazolyl and 
thiazolyl, wherein said heteroaryl is substituted by a residue selected out of the group thienyl, 2-thienyl 
and 3-thienyl, 

wherein said residue is unsubstituted or mono- or disubstituted independently of one another by R 8 , 

R 8 is F, CI, Br, methoxyl, -C(0)-NH 2 or -0-CF 3 , 

Q is a direct bond, -C(O)-; -S0 2 -, methylen or ethylene, 

R 1 is hydrogen atom, 

R 2 is a direct bond or methylen, or 
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Ri and R2 together with the nitrogen atom and V to which they are bonded form a 5- to 7- membered cyclic group 
out of the group piperidine and piperazine, 

Ri*is halogen, methyl, ethyl or -NH 2 , . ._„,-_„,__ 

V is 1 . a residue out of the group containing compounds which is derived from .soqumol, qu.nol. quina- 

zoline, piperidine, tetrahydropyran, piperazine and isoxazole, 

wherein said cyclic residue is unsubstituted or mono- or disubstituted independently of one another 

phenyl wherein phenyl is unsubstituted or mono- or disubstituted independently of one another 
by R1 4 , or 

G is a direct bond, -(CH 2 ) m -, or -(CH 2 ) m -NR 10 -, 
m is the integers zero, 1 or 2, 
R 10 is hydrogen atom or -(C|-C 4 )-alkyl, 

M is a hydrogen atom, (C 2 -C 4 )-alkyl, pyrrolidinyl, tetrahydropyranyl. piperidinyl, pynd.nyl or (C 3 -C 6 )-cylohexyl, 

R3 r4 R 5 R 6 and R 7 are independent of one another are identical or different and are hydrogen atom, CI, F, Br, 
methyl', ethyl, -0-CF 3 , -NH-C(0)-C(CH 3 ) 3 , methoxyl, phenyl, -0-CH 2 -phenyl, -CN, -N0 2 or -S0 2 -CH 3 , 
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically tolerable salts. 

4. A compound of the formula I as claimed in one or more of claims 1 to 3, wherein the compound of the forrnula \ is 
1 -[5.(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-nitro-1 H-indole-2-carboxylic acid (1 - .sopropy l-p.pendin- 

tj^rS H-indole-2-carboxy lie acid (1 - isopropyl-piperidin- 

tp-^Chbro-thiophen-a-yO-isoxazol-a-ylmethyll-y-methyl-l H-indole-2-carboxylic acid (1 - isopropyl-piperidin- 

H5^^ H-indole-2-carboxylic acid (1 - isopropyl-piperidin- 

t[5-^Chbro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5,7-difluoro-1 H-indole-2-carboxylic acid (1 - isopropyl-piperidin- 

tchlo a r r o-H5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin- 

t ?rom r o-'i e [5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1 H-indole-2-carboxylic acid (1 -isopropyl-piperidin- 

t?lr-H5-(5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyll-1 H-indole-2-carboxyiic acid (1 -isopropyl-piperidin- 

Hl-?chtro-thiophen-2-yl)-isoxazol-3-ylme% H-indole-2-carboxylic acid (1 -isopropyl-piperidin- 

ri^hloTo-thiophen^-yO-isoxazol-S-ylmethyl]- 3-cyano-7-methyl-1 H-indole-2-carboxylic acid (1 -isopropyl- 
piperidin-4-yl)-amide. 

5 A process for the preparation of a compound of the formula I as claimed in one or more of claims 1 to 4. which 
composes condensing a compound of the formula 14 with a compound of the formula HR* to g W e a compound 
of the formula 1 5 and optionally converting the compound of the formula 1 5 into a compound of the formula 
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H R 8 ' 



formula I 



15 



wherein the residue R 8 ' has the donation of-N(R 1 )-R 2 -V-G-M as indicated in claims 1 to 4, but where in R 8 ' 
functional groups can also be present in the form of groups that are subsequently transformed into the final func- 
tional groups present in -N(R 1 )-R 2 -V-G-M, and where the residue R 50 denotes the group -Q-R° or can denote a 
group which is subsequently transformed into the group -Q-R°, and where the group -C(0)-R 49 can be a carboxylic 
acid group or derivatives thereof, and where the groups R 1e , R 1a , R 1b , R 1c and R 1d in the formulae 14 and 15 have 
the corresponding definitions of R 7 , R 6 , R 5 , R 4 , and R 3 in formula i as defined in claims 1 to 4 or functional groups 
in them can also be present in protected form or in the form of precursor groups. 

A pharmaceutical preparation, comprising at least one compound of the formula I as claimed in one or more of 
claims 1 to 4 in all its stereoisomer^ forms and mixtures thereof in any ratio and/or its physiologically tolerable 
salts and a pharmaceutical^ acceptable carrier. 

The use of a compound of the formula I as claimed in one or more of claims 1 to 4 in all its stereo isomeric forms 
and mixtures thereof in any ratio and/or their physiologically tolerable salts for the production of pharmaceuticals 
for inhibition of factor Xa and/or factor Vila or for influencing blood coagulation or fibrinolysis. 

The use as claimed in claim 7 for influencing blood coagulation, inflammatory response, fibrinolysis, cardiovascular 
disorders, thromboembolic diseases, restenoses, abnormal thrombus formation, acute myocardial infarction, un- 
stable angina, acute vessel closure associated with thrombolytic therapy, thromboembolism, percutaneous, path- 
ologic thrombus formation occurring in the veins of the lower extremities following abdominal, knee and hip surgery, 
transluminal coronary angioplasty, transient ischemic attacks, stroke, disseminated systemic intravascular coag- 
ulopathy occurring in vascular systems during septic shock, a risk of pulmonary thromboembolism, certain viral 
infections or cancer, intravascular coagulatopathy occurring in vascuiar systems during septic shock, coronary 
heart disease, myocardial infarction, angina pectoris, vascular restenosis, for example restenosis following angi- 
oplasty like PTCA, adult respiratory distress syndrome, multi-organ failure, stroke and disseminated intravascular 
clotting disorder, thromboses like deep vein and proximal vein thrombosis which can occur following surgery. 
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